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increasing software execution speed in the 
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dau stream to indicate changes in encoding 
mediods osed to generate the compiessed 
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DATA COMPRESSION AND DECOMPRESSION 



CROSS REFERENCE TO APPENDICES 
5 Appendix A, which is a part of the present 

disclosure; is a listing of a software implementation 

written in the programming language C. 

Appendices B-1 and B-2, which are part of the present 

disclosure, together are a description of a hardware 
10 implementation in the commonly used hardware description 

language ELLA« 

Appendix C, which is part of the present disclosure 

is a listing of a software implementation written in the 

programming language C and assembly code. 
15 A portion of the disclosure of this patent document 

contains material which is subject to copyright 

protection • The copyright owner has no objection to the 

facsimile reproduction by anyone of the patent document, 

but otherwise reserves all copyright rights whatsoever. 

20 FIELD OF THE INVENTTQN 

This invention relates to a method of and apparatus 
for data compression and decompression. In particular, 
this invention relates the compression, decompression, 
transmission and storage of audio, still-image and video 

25 data in digital form. 

BACKGROUND INFORMATION 

An image such as an image displayed on a computer 
monitor may be represented as a two-dimensional matrix of 
digital data vc:lues. A single frame on a VGA computer 
3 0 monitor may, for example, be represented as three matrixes 
of pixel values. Each of the three matrixes has a data 
value which corresponds to a pixel on the monitor. 

The images on the monitor can be represented by a 640 
by 4 80 matrix of data values representing the luminance 
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(brightness) values Y of the pixels of the screen and two 
other 640 by 480 matrixes of data values representing the 
chrominance (color) values U and V of the pixels on the 
screen. Although the luminance and chrominance values are 
5 analog values, the ope luminance value and the two 
chrominance values for a pixel may be digitized from 
analog form into discrete digital values. Each luminance 
and chrominance digital value may be represented by an 8- 
bit number. One frame of a computer monitor therefore 

10 typically requires about 7 megabit? of memory to store in 
an uncompressed form. 

In view of the large amount of memory required to 
store or transmit a single image in uncompressed digital 
form, it would be desirable to compress the digital imag^ 

15 data before storage or transmission in such a way that the 
compressed digital data could later be decompressed to 
recover the original image data for viewing, in this wayl 
a smaller amount of compressed digital data could be 
stored or transmitted. Accordingly, numerous digital 

20 image compression and decompression methods have been 
developed. 

According to one method, each individual digital 
value is converted into a corresponding digital code. 
Some of the codes have a small number of bits whereas 

25 others of the codes have a larger number of bits, m order 
to take advantage of the fact that some of the codes are 
short whereas others of the codes are longer, the original 
digital data values of the original image are filtered 
using digital filters into a high frequency component and 

30 a low frequency component. The high frequency component 
represents ambiguities in the image and is therefore 
observed to have a comparatively large number of identical 
data values for real-world images. By encoding the 
commonly occurring digital data values in the high 

35 frequency component with the short digital codes, the 
total number of bits required to store the image data can 
be reduced from the number of bits that would otherwise be 



wo 94/23385 

PCT/GB94/0<XT7 

- 3 - 

, required if a -bits were used to represent all of the data 
values. Because the total nun,ber of bits in the resulting 
encoded data is less than the total nunber of bits in the 
original sequence of data values, the original image is 
5 said to have been compressed. 

To decompress the compressed encoded data to recover 
the original image data, the compressed encoded data is 
decoded using the same digital code. The resulting high 
and low frequency components are then recombined to form 
10 the two-dimensional matrix of original image data values. 
Where the data being compressed is two-dimensional 
data such as image data, separation of the original data 
into high and low frequency components by the digital 
filters may be accomplished by filtering in two dimensions 
15 such as the horizontal dimension of the image and the 
vertical dimension of the image. Similarly, decoded high 
and low frequency components can be recombined into the 
original image data values by recombining in two 
dimensions. 

20 To achieve even greater compression, the low 

frequency component may itself be filtered into its high 
and low frequency components before encoding. Similarly, 
the low frequency component of the low frequency component 
may also be refiltered. This process of recursive 

25 filtering may be repeated a number of times. Whether or 
not recursive filtering is performed, the filtered image 
data is said to have been -transformed" into the high and 
low frequency components. This digital filtering is 
called a "transform". Similarly, the high and low pass 

30 components are said to be "inverse transformed" back into 
the original data values. This process is known as the 
"inverse transform". 

Figure l is a diagram of a digital gray-scale image 
of a solid black square 1 on a white background 2 

35 represented by a 640 by 480 matrix of 8-bit data luminance 
values. 

Figure 2 is a diagram illustrating a first 
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intermediate step in the generation of thei high and low 
frequency components of the original image, A high pass 
digital filter which outputs a single data value using 
multiple data values as inputs is first run across the 
5 original image values from left t6 right, row by row, to 
generate G subblock 3 . The number of digital values in G 
subblock 3 is half of the number of data values in the 
original image of Figure 1 because the digital filter is 
sequentially moved to the right by twos to process two 

10 additional data values for each additional' one data output 
generated for G subblock 3. Similarly, a low pass digital 
filter which outputs a single data value using multiple 
data values as inputs is first run across the original 
image values from left to right, row by row, to generate H 

15 subblock 4 • The number of digital values in H subblock 4 
is half of the number of data values in the original image 
because the digital filter is moved to the right by twos 
to process two additional data values for each additional 
one data output generated for H subblock 4 . Each of the 

20 two vertical bars in high pass G subblock 3 appears where 
a change occurs spatially in the horizontal dimension in 
the original image of Figure 1/ Where the G filter 
encounters a change from white data values to black data 
values when the filter G is run across the image of Figure 

25 1 in a horizontal direction, the G digital filter outputs 
a corresponding black data value into subblock 3. 
Similarly, when the G digital filter encounters the next 
change, which is this time a change from black to white 
data values, the G digital filter again outputs a 

3 0 corresponding black data value into G subblock 3. 

Figure 3 is a diagram illustrating a second 
intermediate step in the generation of the high and low 
frequency components of the original image. The high pass 
digital filter is run down the various columns of the 

35 subblocks H and G of Figure 2 to form the HG subblock 5 
and GG subblock 6 shown in Figure 3, Similarly, the low 
pass digital filter is run down the various columns of the 
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' H and G subblocks 3 and 4 of Figure 2 to form HH and GH 
subblocJcs 7 and 8 shown in Figure 3. The result is the 
low pass component in subblock HH and the three high pass 
component subblocks GH,. HG and GG. The total number of 
5 high and low pass component data values in Figure 3 is 
equal to the number of data values in the original image 
of Figure 1. The data values in the high pass component 
subblocks GH, HG and GG are referred to as the high 
frequency component data values of octave 0. 

10 The low pass subblock HH is then filtered 

horizontally and vertically in the same way into its low 
and high frequency components. Figure 4 illustrates the 
resulting subblocks. The data values in HHHG subblock 9, 
HHGH subblock 10, and HHGG subblock 11 are referred to as 

15 the high frequency component data vales of octave 1. 
Subblock HHHH is the low frequency component. Although 
not illustrated, the low frequency HHHH subblock 12 can be 
refiltered using the same method. As can be seen from 
Figure 4, the high frequency components of octaves o and l 

2 0 are predominantly white because black in these subblocks 
denotes changes from white to black or black to white in 
the data blocks from which to high frequency subblocks are 
generated. The changes, which are sometimes called edges, 
from white to black as well as black to white in Figure 1 

25 result in high frequency data values in the HG, HG and GG 
quadrants as illustrated in Figure 3. 

Once the image data has been filtered the desired 
number of times using the above method, the resulting 
transformed data values are encoded using a digital code 

30 such as the Huffman code in Table l. 
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Corresponding 
Gray-Scale 



Digital 
Value 



Digital 
Code 



10 



black 
white 



15 



5 
4 
3 
2 
1 
0 

*1 
-2 
-3 
-4 
-5 



lOOOOOl 

100001 

10001 

1001 

101 

0 

111 

1101 
11001 
110001 
1100001 



20 Table 1 ' 

Because the high frequency components of the original 
image of Figure 1 are predominantly white as is evident ^ 
from Figures 3 and 4, the gray-scale white is assigned the 
single bit 0 in the above digital code. The next most 

25 common gray-scale color in the transformed image is black. 
Accordingly, gray-scale black is assigned the next 
shortest code of 101. The image of Figure 1 is comprised 
only of black and white pixels. If the image were to 
involve other gray-scale shades, then other codes would be 

3 0 used to encode those gray-scale colors, the more 
predominant gray-scale shades being assigned the 
relatively shorter codes. The result of the Huffman 
encoding is that the digital values which predominate in 
the high frequency components are coded into codes having 

35 a few number of bits. Accordingly, the number of bits 
required to represent the original image data is reduced. 
The image is therefore said to have been compressed. 

Problems occur during compression, however, when the 
digital filters operate at the boundaries of the data 

40 values. For example, when the high pass digital filter 
generating the high pass component begins generating high 
pass data values of octave 0 at the left hand side of the 
original image data, some of the filter inputs required by 
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the filter do not exist. 

Figure 5 illustrates the four data values required by 
a four coefficient high pass digital filter G in order to 
generate the first high pass data value Gq of octave 0. As 
5 shown in Figure 5, data values Di, D2, D3 and D4 are 

required to generate the second high pass data value of 
octave 0, data value Gj. In order to generate the first 
high pass component output data value Go, on the other 
hand, data values D,i, 0^ D,, and are required. Data 
10 value D., does not, however, exist in the original image 
data. 

Several techniques have been developed in an attempt 
to solve the problem of the digital filter extending 
beyond the boundaries of the image data being transformed. 

15 In one technique, called zero padding, the nonexistent 
data values outside the image are simply assumed to be 
zeros. This may result in discontinuities at the 
boundary, however, where an object in the image would 
otherwise have extended beyond the image boundary but 

2 0 where the assumed zeros cause an abrupt truncation of the 
object .at the boundary. In another technique , called 
circular convolution, the two dimensional multi-octave 
transform can be expressed in terms of one dimensional 
finite convolutions. Circular convolution join§ the ends 

25 of the data together. This introduces a false 

discontinuity at the join but the problem of data values 
extending beyond the image boundaries no longer exists. 
In another technique, called symmetric circular 
convolution, the image data at each data boundary is 

30 mirrored. A signal such as a ramp, for example, will 
become a peak when it is mirrored. In another technique, 
called doubly symmetric circular convolution, the data is 
not only mirrored spatially but the values are also 
mirrored about the boundary value. This method attempts 

35 to maintain continuity of both the signal and its first 
derivative but requires more computation for the extra 
mirror because the mirrored values must be pre-calculated 
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before convolution. 

Figure 6 illustrates yet another technique which has 
been developed to solve the boundary problem. According 
to this technique, the high and low pass digital filters 
5 are moved through the data values in a snake-like pattern 
in order to eliminate image boundaries in the image data. 
After the initial one dimensional convolution, the image 
contains alternating columns of low and high pass 
information. By snaking through the low pass sub-band 
10 before the high pass, only two discontinuities are 
introduced. This snaking technique, however, requires 
reversing the digital filter coefficients on alternate 
rows as the filter moves through the image data. This 
changing of filter coefficients as well as the requirement 
15 to change the direction of movement of the digital filters 
through various blocks of data values makes the snaking i 
technique difficult to implement. Accordingly, an easily 
implemented method for solving the boundary problem is 
sought which can be used in data compression and 
20 decompression. 

Not only does the transformation result in problems 
at the boundaries of the image data, but the transforma- 
tion itself typically requires a large number of complex 
computations and/or data rearrangements. The time 
25 required to compress and decompress an image of data 
values can therefore be significant. Moreover, the cost 
of associated hardware required to perform the involved 
computations of the forward transform and the inverse 
transform may be so high that the transform method cannot 
30 be used in cost-sensitive applications. A compression and 
decompression method is therefore sought that not only 
successfully handles the boundary problems associated with 
the forward transform and inverse transform but also is 
efficiently and inexpensively implementable in hardware 
35 and /or software. The computational complexity of the 
method should therefore be low. 

In addition to transformation and encoding, even 
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further compression is possible. ' A method known as tree 
encoding may, for example, be employed. Moreover, a 
method called quantization can be employed to further 
compress the data. Tree encoding and quantization are 
5 described in various texts and articles including "image 
Compression using the 2-D Wavelet Transform" by a.s. Lewis 

and G. Knowles, published in IEEE Transactions on Image 
Processing, April 1992. Furthermore, video data which 
comprises sequences of images can be compressed by taking 
10 advantage of the similarities between successive images. 
Where a portion of successive images does not change from 
one image to the next, the portion of the first image can 
be used for the next image, thereby reducing the number of 
bits necessary to represent the sequence of images. 
15 JPEG (Joint Photographies Experts Group) is- an 

international standard for still-images which typically 
achieves about a 10:1 compression ratios for monochrome 
images and 15:1 compression ratios for color images. The 
JPEG standard employs a combination of a type of Fourier 
20 transform, known as the discrete-cosine transform, in 
combination with quantization and a Huffman-like code. 
MPEGl (Motion Picture Experts Group) and MPEG2 are two 
international video compression standards. MPEG2 is a 
standard which is still evolving which is targeted for 
25 broadcast television. MPEG2 allows the picture quality to 
be adjusted to allow more television information to be 
transmitted, e.g., on a given coaxial cable. H.261 is 
another video standard based on the discrete-cosine 
transform. H.261 also varies the amount of compression 
30 depending on the data rate required. 

compression standards such as JPEG, MPEGl, MPEG2 and 
H.261 are optimized to minimize the signal to noise ratio 
of the error between the original and the reconstructed 
image. Due to this optimization, these methods are very 
35 complex. Chips implementing MPEGl, for example, may be 
costly and require as many as 1.5 million transistors. 
These methods only partially take advantage of the fact 
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that the human visual system is quite insensitive to 
signal to noise ratio. Accordingly, some of the 
complexity inherent in these standards is wasted on the 
human eye. Moreover, because th6se standards encode by 
5 areas of the image, they are not particularly sensitive to 
edge-type information which is of high importance to the 
human visual system. In view of these maladaptions of 
current compression standards to the characteristics of 
the human visual system, a new compression and 

10 decompression method is sought which handles the above- 
described boundary problem and which takes advantage of 
the fact that the human visual system is more sensitive to 
edge information than signal to noise ratio so that th^ 
complexity and cost of implementing the method can be 

15 reduced. 

SUMMARY 

A compression and decompression method using wavelet 
decomposition, frequency based tree encoding, tree based 
motion encoding, frec[uency weighted (quantization, Huffman 

20 encoding, and tree based activity estimation for bit rate 
control is disclosed. Forward and inverse quasi-perfect 
reconstruction transforms are used to generate the wavelet 
decomposition and to reconstruct data values close to the 
original data values. The forward and inverse quasi- 

25 perfect reconstruction transforms utilize special filters 
at the boundaries of the data being transformed and/or 
inverse transformed to solve the above-mentioned boundary 
problem. 

In accordance with some embodiments of the present 
30 invention, a decompression method uses four coefficient 
inverse perfect reconstruction digital filters. The 
coefficients of these inverse perfect reconstruction 
digital filters require a small number of additions to 
implement thereby enabling rapid decompression in software 
35 executing on a general purpose digital computer having a 
microprocessor. The method partially inverse transforms a 
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sub-band decomposition to generate a small low frequency 
component image. This small image is expanded in one 
dimension by performing interpolation on the rows of the 
small image and is expanded in a second dimension by 
5 replicating rows of the interpolated small image. 
Transformed chrominance dgita values are inverse 
transformed using inverse perfect reconstruction digital 
filters having a fewer number of coefficients than the 
inverse perfect reconstruction digital filters used to 

10 inverse transform the corresponding transformed luminance 
data values. In one embodiment, two coefficient Haar 
digital filters are used as the inverse perfect 
reconstruction digital filters which inverse transform 
transformed chrominance data values. Variable-length 

15 tokens are used in the compressed data stream to indicate 
changes in encoding methods used to encode data values in 
the compressed data stream. 

BRIEF DESC RIPTION OF THE DRAWINGS 

Figxares 1-4 (Prior Art) are diagrams illustrating a 
20 sub-band decomposition of an image. 

Figure 5 (Prior Art) is a diagram illustrating a 
boundary problem associated with the generation of prior 
art sub-band decompositions. 

Figure 6 (Prior Art) is a diagram illustrating a 
25 solution to the boundary problem associated with the 
generation of prior art sub-band decompositions. 

Figure 7 is a diagram illustrating a one-dimensional 
decomposition. 

Figures 8 and 9 are diagrams illustrating the 
30 separation of an input signal into a high pass component 
and a low pass component. 

Figures lo, 11, 14 and 15 are diagrams illustrating a 
transformation in accordance with one embodiment of the 
present invention. 
35 Figures 12 and 13 are diagrams illustrating the 

operation of high pass and low pass forward transform 
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digital filters in accordance with one embodiment of the 
present invention. 

Figure 16 is a diagram of a two-dimensional matrix of 
original data values in accordance with one embodiment of 
5 the present invention. 

Figure 17 is a diagram of the two-dimensional matrix 
of Figure 16 after one octave of forward transform in 
accordance with one embodiment of the present invention. 

Figure la is a diagram of the two-dimensional matrix 
10 of Figure 16 after two octaves of forward transform in 
accordance with one embodiment of the present invention • 

Figures 19 and 20 are diagrams illustrating a 
boundary problem solved in accordance with one embodimeipt 
of the present invention. 
15 Figure 21 is a diagram illustrating the operation of 

boundary forward transform digital filters in accordance^ 
with one embodiment of the present invention. 

Figure 22 is a diagram illustrating the operation of 
start and end inverse transform digital filters in 
20 accordance with one embodiment of the present invention. 

Figure 23 is a diagram illustrating a one-dimensional 
tree structure in accordance one embodiment of the present 
invention. 

Figure 24A-D are diagrams illustrating the recursive 
25 filtering of data values to generate a one-dimensional 
decomposition corresponding with the one-dimensional tree 
structure of Figure 23 . 

Figure 25 is a diagram of a two-dimensional tree 
structure of two-by-two blocks of data values in 
3 0 accordance with one embodiment of the present invention. 

Figure 26 is a pictorial representation of the data 
values of the two-dimension tree structure of Figure 25. 

Figures 27-29 are diagrams illustrating a method and 
apparatus for determining the addresses of data values of 
35 a tree structure in accordance with one embodiment of the 
present invention. 

Figure 30 and 31 are diagrams illustrating a 
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quantization of transformed data values in accordance with 
one embodiment of the present invention. 

Figures 32 and 33 are diagrams illustrating the 
sensitivity of the human eye to spatial frequency. 
5 Figures 34 is a diagram illustrating the distribution 

of high pass component data values in a four octave 
wavelet decomposition of the test image Lenna. 

Figure 35 is a diagram illustrating the distribution 
of data values of the test image Lenna before wavelet 
10 transformation. 

Figure 36 is a block diagram illustrating a video 
encoder and a video decoder in accordance with one 
embodiment of the present invention. 

Figure 37 is a diagram illustrating modes of the 
15 video encoder and video decoder of Figure 36 and the 
corresponding token values. 

Figure 38 is a diagram illustrating how various flags 
combine to generate a new mode when the inherited mode is 
send in accordance with one embodiment of the present 
20 invention. 

Figures 39-40 are diagrams of a black box on a white 
background illustrating motion. 

Figures 41-43 are one-dimensional tree structures 
corresponding to the motion of an edge illustrated in 
25 Figures 39-40. 

Figure 44 is a diagram illustrating variable-length 
tokens in accordance with one embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE PREF ERRED EMBODTMFWTS 
30 QUASI-PERFECT RECONSTRUCTION FILTERS 

The wavelet transform was introduced by Jean Morlet 
in 1984 to overcome problems encountered in analyzing 
geological signals. See "Cycle-octave and Related 
Transforms In Seismic signal Analysis", Goupillaud, 
35 Grossman and Morlet, Geoexploration, vol. 23, 1984. since 
then, the wavelet transform has been a new and exciting 



wo 94/23385 



PCT/GB94/006r7 



method of analyzing signals and has already been applied 
to a wide range of tasks such as quantum mechanics and 
signal processing: The wavelet transform has a number of 
advantages over more traditional Fourier techniques 
5 principally used today in the analysis of signals. The 
wavelet transform and the high and low pass four 
coefficient quasi-perfect reconstruction filters of the 
present invention are therefore described by relating them 
to the windowed Fourier transform. 

10 The windowed Fourier transform is the principle 

transform used today to analyze the spectral components of 
a signal. The Fourier transform decomposes a signal under 
analysis into a set of complex sinusoidal basis functioi|s. 
The resulting Fourier series can be interpreted as the 

15 frequency spectra of the signal • The continuous Fourier 
transform is defined as follows: ^ 

F(«)-J_]]*r^'"''*f (t)dt (equ. 1) 

Where f (t) is the time domain signal under analysis and 
F(ci)) is the Fourier transform of the signal under 

20 analysis. Although many applications require an estimate 
of the spectral content of an input signal, the above 
formula is impractical for most systems. In order to cal- 
culate the Fourier transform, the input signal f{t) must 
be defined for all values of time t, whereas in most 

25 practical systems, f (t) is only defined over a finite 
range of time. 

Several methods have therefore been devised to 
transform the finite input signal into an infinite signal 
so that the Fourier transform can be applied. The 

30 windowed Fourier transform is one such solution. The 
windowed Fourier transform is defined as follows: 

F^(o,t)-/*'o)(c-T)r^^-«f(t)dc (equ. 2) 

Where f (t) is the time domain signal under analysis, 
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Fw(cJ,T) is the windowed Fourier transform of the time 
domain signal under analysis, and w(t) is the windowing 
function. The windowing function is usually chosen to be 
zero outside an interva'l of finite length. Alternatively; 
5 as the spectral content of the input f(t) varies with 
time, the input signal can be examined by performing the 
transform at time t using a more local window function. 
In either case, the output transform is the convolution of 
the window function and the signal under analysis so that 
10 the spectra of the window itself is present in the 

transform results. Consequently, the windowing function 
is chosen to minimize this effect. Looking at this 
technique from another viewpoint, the basis functions of a 
windowed Fourier transform are not complex sinusoids but 
15 rather are windowed complex sinusoids. Dennis Gabor used 
a real Gaussian function in conjxinction with sinusoids of 
varying frequencies to produce a complete set of basis 
functions (known as Gabor functions) with which to analyze 
a signal. For a locality given by the effective width of 
20 the Gaussian function, the sinusoidal frequency is varied 
such that the entire spectrum is covered. 

The wavelet transform decomposes a signal into a set 
of basis functions that can be nearly local in both 
frequency and time. This is achieved by translating and 
25 dilating a function *(t) that has spatial and spectral 
locality to form a set of basis functions: 

>/S*(s(c-u)) (equ. 3) 

wherein s and u are real numbers and are the variables of 
the transform. The function *(t) is called the wavelet. 
30 The continuous wavelet transform of a signal under 

analysis is defined as follows: 

W{s,u)-/s|^" ♦ islt'U))flt)dc (equ. 4) 

Where f (t) is the time domain signal under analysis, 
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W(s,u) is its wavelet trainsfonn, ^ is the wavelet, s is 
the positive dilation factor and u is the scaled 
translation distance. The spatial and spectral locality 
of the wavelet transform is dependent on the character- 
5 istics of the wavelet. 

Because the signal under analysis in the compression 
of digitally sampled images has finite length, the 
discrete counterpart of the continuous wavelet transform 
is used. The wavelet transform performs a' multiresolution 

10 decomposition based on a sequence of resolutions often 
referred to as "octaves". The frequencies of consecutive 
octaves vary unifonnly on a logarithmic frequency scale. 
This logarithmic scale can be selected so that consecuti(ve 
octaves differ by a factor of two in frequency. The basis 

15 functions are: , 

{t|r>(x-2-^n)} fox ij,n)€Z^ (equ. 5) 

where Z is the set of all integers, » {(j/n) : j,n € Z} , 
and ^Ux) = >/2J T|f (2^ x) . 

In a sampled system, a resolution r signifies that 

20 the signal under analysis has been sampled at r samples 
per unit length. A mult iresolut ion analysis studies an 
input signal at a number of resolutions, which in the case 
of the present invention is the sequence r = 2' where 
j € Z. The difference in frequency between consecutive 

25 octaves therefore varies by a factor of two. 

Stephane Mallat formalized the relationship between 
wavelet transforms and multiresolution analysis by first 
defining a multiresolution space sequence {Vj}j€2# where Vj 
is the set of all possible approximated signals at 

3 0 resolution 2^. He then showed that an orthonormal basis 
for Vj can be constructed by {0* (x-2'n) }„€z- <P(^) is called 
the scaling function where for any jeZ, ^ {x) ^)/2^^(2^x) . 
He then showed that a signal f (x) can be approximated at a 
resolution 2^ by the set of samples: 
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Sj = {^<jf,4)i>}^,, , (equ. 6) 

where <f,g>^j f{x)g{x)dbc, where gtL^ (R) , 
the set cf square integrable functions on R. This is 
equivalent to convolving the signal f(x) with the scaling 
5 function (^(-x) at a sampling rate of 2^ However, this 
representation is highly redundant because Vj C Vj+i,j€Z. 
It would be more efficient to generate a sequence of 
multiresolution detail signals Oj which represents the 
difference information between successive resolutions 
10 Oj©Vj = Vj^., where Oj is orthogonal to Vj, Mallat proved that 
there exists a function i^(x) called the wavelet where: 

^Ux) «V2^t|r(2-'x) (equ. 7) 

such that {^(x-2^n) }a,z orthonormal basis of Oj and 

{^(x-2^n)}, (j,n)€Z^, is an orthonormal basis of L^(R) • 
15 The detail signal at resolution 2^***^ is represented by the 
set of data values: 

which is equivalent to convolving the signal f (x) with the 
wavelet 4<^(*x) at a sampling rate of 2^. 

20 Hence, the original signal f(x) can be completely 

represented by the sets of data values (Sj, (Nj) J< j<-l) , 
where J<o gives the number of octaves. This 
representation in the form of data values is known as the 
discrete wavelet decomposition. The S; notation used by 

25 Mallat refers to recursively low pass filter values of the 
original signal. corresponds to the original data 
values D. S., corresponds to the H data values from the 
low pass filter. N.| corresponds to the G data values from 
the high pass filter. corresponds to the next low pass 

30 filtered values from the previous H sub-band. N,2 

corresponds to the next high pass filtered values from the 
previous H sub-band. 

If the sampling patterns of the discrete windowed 
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Fourier transform and the discrete wavelet transform are 
compared while maintaining the spatial locality of the 
highest frequency sample for both transforms, then the 
efficiency of the discrete wavelet decomposition is 
5 revealed. The windoW Fourier transform produces a linear 
sampling grid, each data value being a constant spatial 
distance or a constant frequency away from its neighbor. 
The result is a heavy over-sampling of the lower 
frequencies. The wavelet transform, in contrast, samples 

10 each of its octave wide frequency bands at the minimum 

rate such that no redundant information is introduced into 
the discrete wavelet decomposition. The wavelet transform 
is able to achieve highly local spatial sampling at high 
frequencies by the use of octave wide frequency bands, kt 

15 low frequencies, spectral locality takes precedence over 
spatial locality. ^ 

Figure 7 illustrates the spatial and spectral 
locality of a sequence of sampled data values. The box 
surrounding a data value represents the spatial and 

20 spectral locality of the data value. The regions of 
Figure 7 are presented for explanation purposes. In 
reality there is some overlap and aliasing between 
adjacent data values, the characteristics of which are 
determined by the particular wavelet function used. 

25 Mallat showed the wavelet transform can be computed 

with a pyramid technique, where only two filters are used. 
Using this technique, Sj and Nj are calculated from Sj^j, Sj 
being used as the input for the next octave of 
decomposition. A low pass filter H: 

30 h{n) - -^<4>oS<t>n> (equ. 9) 

^2 

Mallat showed that Sj can be calculated by convolving from 
S^^i with H and keeping every other output (i.e. sub- 
sampling by a factor of 2). 

A method for calculating Nj from Sj^., can also be 
3 5 derived. This method involves convolving Sj+i with a high 
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pass filter G and sub-sampling by a factor of 2. The high 
pass filter G is defined by the following coefficients: 

g(n) - (-1)^-° h{l-n) (equ. 10) 

The relationship between the H and G filters results 
5 in a large saving when the filters are implemented in 
hardware • 

Figures 8 and 9 illustrate that these two filters H 
and G form a complementary pair that split an input signal 
into two half band output signals. Both the high and the 

10 low pass outputs can be sub-sampled by a factor of two 
without corrupting the high frequency infoinnation because 
any aliasing introduced by the sub-sampling will be 
corrected in the reconstruction. There are the same 
number of filtered data values as there are original image 

15 data values. 

The particular wavelet which is best in analyzing a 
signal under analysis is heavily dependent on the 
characteristics of the signal under analysis. The closer 
the wavelet resembles the features of the signal, the more 

20 efficient the wavelet representation of the signal will 
be. In addition, reconstruction errors introduced by 
quantization resemble the wavelet. Typically, the amount 
of aliasing varies with spatial support (the number of 
coefficients of the wavelet filters) . Long wavelets can 

25 be constructed such that aliasing between adjacent octave 
bands is minimized. However, the spatial equivalent of 
aliasing, overlap, increases with filter length. 
Conversely, short wavelets have little or no overlap 
spatially but exhibit large amounts of aliasing in the 

3 0 frequency domain. To properly determine the suitability 
of a wavelet for a particular application, these factors 
of size and shape must be considered. 

To apply the wavelet transform to image processing, 
the present invention employs a particular wavelet called 

3 5 the four coefficient Daubechies wavelet. Because the four 
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coefficient Daubechies wavelet has only four coefficients, 
it is very short. This is well-suited fdr analyzing 
important image features such as object edges* Edges by 
definition are spatially local discontinuities. Edges 
5 often consist of a wide spectral range which, when 
filtered through a high pass filter, give rise to 
relatively larger filtered outputs only when the analysis 
filter coincides with the edge. When the analysis filter 
does not coincide with the edge, relatively smaller 

10 filtered outputs are output by the filter. The shorter 
the analysis filter used, the more finely the spatial 
position of the edge is reisolved. Longer filters produce 
more of the relatively larger data values to represent ^n 
edge. The shortness of the filter also makes the 

15 transform calculation relatively inexpensive to implement 
compared with that of longer filters or image ^ 
transformations such as the Fourier or discrete cosine 
transforms. The four coefficient Daubechies wavelet was 
selected for use only after a careful analysis of both its 

20 spatial and aliasing characteristics. Longer wavelets 
such as the six coefficient Daubechies wavelet could, 
however, also be used if a more complex implementation 
were acceptable. Short filters such as the two 
coefficients Haar wavelet could also be used if the 

25 attendant high levels of noise were acceptable. 

The true coefficients of the four coefficient 
Daubechies wavelet are: 

a = — Jt— , i?= — c= — Jc— , d s — -Jt- (equ. 11) 

The low pass four coefficient Daubechies digital 
30 filter is given by: 

h|-^| = aD(x-l) + bD(x) + cD(x+l) - dD(x+2) (equ. 12) 

The high pass four coefficient Daubechies digital 
filter is given by: 
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bD(x+l) + aD(x-K2) (equ. 13) 

In equations 12 and 13, D(x-l), D(x), D(x+1) and D(x+2) 
are four consecutive data values. H|-^j and g|-^| are true 
perfect reconstruction filters, i.e. the inverse transform 
5 perfectly reconstructs the original data. For example, 
when the filters operate on data values D(l), D(2), D(3) 
and D(4), outputs H(l) and G(l) are generated. Index x in 
this case would be 2 . Due to the presence of the as 
the index for the filters H and the values of x can 

10 only be even integers. 

To simplify the computational complexity involved in 
performing the transformation on real data,, the 
coefficients of the four coefficient Daubechies filter 
which are non-rational numbers are converted into rational 

15 numbers which can be efficiently implemented in software 
or hardware. Floating point coefficients are not used 
because performing floating point arithmetic is time 
consuming and expensive when implemented in software or 
hardware. 

20 To convert the four Daubechies coefficients for 

implementation, three relationships of the coefficients a, 
b, c and d are important. In order for the H filter to 
have unity gain^ the following equation must hold: 

a.+b+c-d«l (equ. 14) 

25 In order for the G filter to reject all zero frequency 
components in the input data values, the following 
equation must hold: 

a-b+c+d=0 (equ. 15) 

In order for the resulting H and G filters to be able to 
3 0 generate a decomposition which is perfectly reconstruct- 
ible into the original image data the following equation 
must hold: 



'(f) ■ 



= dD(x-l) + cD(x) - 
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ac " bd = 0 



(equ. 16) 



True four coefficient Daubechies filters satisfy the above 
three equations 14, 15, and 16 • However, when the 
coefficients of the true low and high pass four 
5 coefficient Daubechies filters are converted for 

implementation, at least one of the three relationships 
must be broken. In the preferred embodiment, unity gain 
and the rejection of all zero frecjuency components are 
maintained. It is the third relationship of equation 16 

10 that is compromised. Perfect reconstruction is 

compromised because the process of compressing image data 
itself inherently introduces some noise due to the tree 
coding and quantization of the present invention. The 
reconstructed data values therefore necessarily involve 

15 noise when a real-world image is compressed and then 

reconstructed. We define filters which satisfy eG[uations 
14, and 15 and approximately satisfy equation 16, 
quasi-perfect reconstruction filters. 

Table 2 illustrates a process of converting the 

20 coefficients a, b, c and d for implementation. 

a - » .3415(32) - 10.92 « ^ 

8 32 

b - -^i^ = .5915 (32) - 18.92 ^ ^ 
8 32 

C = = .1585(32) = 5,072 s ^ 

8 32 

25 d « "^"^V^ = .0915(32) = 2.928 = ^ 

8 32 

Table 2 

The true four coefficient Daubechies filter coefficients 
are listed in the left hand column of Table 2. In the 
next column to the right, the true coefficients are shown 
3 0 rounded to four places beyond the decimal point. The 
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rounded coefficients are scaled by a factor of 32 to 
achieve the values in the next column to the right. From 
each value in the third column, an integer value is 
selected. Which integers are selected has a dramatic 
5 effect on the complexity of the software or hardware which 
compresses the image data. The selected integers are 
divided by 3 2 so that the scaling by 3 2 shown in the 
second column does not change the values of the resulting 
converted coefficients. 

10 In selecting the integers for the fourth column, the 

relationship of the three equations 14, 15 and 16 are 
observed. In the case of a - 11/32, b = 19/32, c = 5/32 
and d = 3/32, the relationships a+b+c-d=l and a-b+c+d»0 
both are maintained. Because the converted coefficients I 

15 in the rightmost column of Table 2 arc quite close to the 
true coefficient values in the leftmost column, the 
resulting four coefficient filters based on coefficients 
a, b, c and d allow near perfect reconstruction. On a 
typical 640 by 480 image, the error between the original 

20 and reconstructed data values after forward and then 

inverse transformation has been experimentally verified to 
exceed 50 dB. 

The resulting high pass four coefficient quasi- 
Daubechies filter is: 

25 H(f ) = -|iD(x-l) + 1|D{X) + ^D(x+1) - ^D(x+2) (equ. 17) 

The resulting low pass four coefficient quasi-Daubechies 
filter is: 

= -^D(x-l) + ^D(x) - ^D{x+1) + liD(x+2) (equ. 18) 

Because the high and low pass four coefficient quasi*- 
3 0 Daubechies filters satisfy equations 14 and 15 and 

approximately satisfy equation 16, the high and low pass 
four coefficient quasi-Daubechies filters are quasi- 
perfect reconstruction filters. 
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Note that the particular converted coefficients of 
the quasi-Daubechies filters of equations 17 and 18 result 
in significant computational simplicity when 
implementation is either software and/ or hardware. 
5 Multiplications and divisions by factors of two such as 
multiplications and divisions by 32 are relatively simple 
to perform. In either hardware or software, a 
multiplication by 2 or a division by 2 can be realized by 
a shift. Because the data values being operated on by the 

10 digital filter already exist in storage when the filter is 
implemented in a typical system, the shifting of this data 
after the data has been read from storage requires little 
additional computational overhead. Similarly, changing ( 
the sign of a quantity involves little additional 

15 overhead. In contrast, multiplication and division by 
numbers that are not a power of 2 require significant 
overhead to implement in both software and hardware. The 
selection of the coefficients in equations 17 and 18 
allows H(x) and G(x) to be calculated with only additions 

20 and shifts. In other words, all multiplications and 

divisions are performed without multiplying or dividing by 
a number which is not a power of 2. Due to the digital 
filter sequencing through the data values, pipelining 
techniques can also be employed to reduce the number of 

25 adds further by using the sums or differences computed 
when the filters were operating on prior data values. 

Moreover, the magnitudes of the inverse transform 
filter coefficients are the same as those of the transform 
filter itself. As described further below, only the order 

30 and signs of the coefficients are changed. This reduces 
the effective number of multiplications which must be 
performed by a factor of two when the same hardware or 
software implementation is to be used for both the forward 
and inverse transform. The fact that the signal being 

3 5 analyzed is being sub-sampled reduces the number of 
additions by a factor of two because summations are 
required only on the reading of every other sample. The 
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effective number of filters is therefore only one to both 
transform the data into the decomposition and to inverse 
transform the decomposition back into the image data. 

IMAGE COMPRESSION AND DECOMPRESSION USING THE 
5 QUASI-PERFECT RECONSTRUCTION TRANSFORM 

Color images can be decomposed by treating each Red- 
Green-Blue (or more usually each Luminance-Chrominance- 
Chrominance channel) as a separate image. In the case of 
Luminance-Chrominance-Chrominance (YDV or YIQ) images the 

10 chrominance components may already have been sub-sampled. 
It may be desirable therefore, to transform the 
chrominance channels through a different number of octaves 
than the luminance channel. The eye is less sensitive to 
chrominance at high spatial frequency and therefore these 

15 channels can be sub-sampled without loss of perceived 
quality in the output image. Typically these chrominance 
channels are sub-sampled by a factor of two in each 
dimension so that they together take only 50 percent of 
the bandwidth of the luminance channel. When implementing 

20 an image compression technique, the chrominance channels 
are usually treated the same way as the luminance channel. 
The compression technique is applied to the three channels 
independently. This approach is reasonable except in the 
special cases where very high compression ratios and very 

25 high quality output are required. To squeeze the last 
remaining bits from a compression technique or to achieve 
more exacting quality criteria, knowledge of how the 
chrominance rather than luminance values are perceived by 
the human visual system can be applied to improve the 

3 0 performance of the compression technique by better 
matching it with the human visual system. 

Figure 10 is an illustration of a two dimensional 
matrix of data values. There are rows of data values 
extending in the horizontal dimension and there are 

3 5 columns of data values extending in the vertical 

dimension. Each of the data values may, for example, be 
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an 8-bit binary number of image pixel information such as 
the luminance value of a pixel. The data values of Figure 
10 represent an image of a black box 100 on a white 
background loi . 

5 To transform the data, values of the image of Figure 

10 in accordance with one aspect of the present invention, 
a high pass four coefficient quasi-Daubechies digital 
filter is run across the data values horizontally, row by 
row, to result in a block 102 of high pass, output values G 
10 shown in Figure 11. The width of the block 102 of high 
pass output values in Figure li is half the width of the 
original matrix of data values in Figure 10 because the 
high pass four coefficient quasi-Daubechies digital filter 
is moved across the rows of the data values by twos. ' 
15 Because only one additional digital filter output is 

generated for each additional two data values processed by 
the digital filter, the data values of Figure 10 are said 
to have been sub-sampled by a factor of two. 

Figure 12 illustrates the sub-sampling performed by 
20 the high pass digital filter. High pass output G, is 

generated by the high pass digital filter from data values 
Di/ Dj, Dj and D4. The next high pass output generated, 
output Gj, is generated by the high pass digital filter 
from data values D„ D4, D, and D,. The high pass digital 
25 filter therefore moves two data values to the right for 
each additional high pass output generated. 

A low pass four coefficient quasi-Daubechies digital 
filter is also run across the data values horizontally, 
row by row, to generate H block 103 of the low pass 
30 outputs shown in Figure 11. This block 103 is generated 
by sub-sampling the data values of Figure 10 in the same 
way the block 102 was generated. The H and G notation for 
the low and high pass filter outputs respectively is used 
as opposed to the Sj and Oj notation used by Mallat to 
3 5 simplify the description of the two-dimensional wavelet 
transform. 

Figure 13 illustrates the sub-sampling of the low 
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pass digital filter. Low pass output H, is generated by 
the low pass digital filter from data values D,, Dj, D3 and 
D4. The next low pass output generated, output H^, is 
generated by the low pass digital filter from data values 
5 Dj, P4, D5 and D4. The low pass digital filter therefore 
moves two data values to the right for each additional low 
pass output generated. 

After the high and low pass four coefficient quasi- 
Daubechies digital filters have generated blocks 102 and 

10 103, the high and low pass fo\a: coefficient quasi- 
Daubechiea digital filters are run down the columns of 
blocks 102 and 103. The values in blocks 102 and 103 are 
therefore sub-sampled again. The high pass four 
coefficient quasi-Daubechies digital filter generates 

15 blocks 104 and 105. The low pass four coefficient quasi- 
Daubechies digital filter generates blocks 106 and 107. 
The resulting four blocks 104-107 are shown in Figure 14. 
Block 106 is the low frequency component of the original 
image data. Blocks 107, 104 and 105 comprise the high 

20 frequency component of the original image data. Block 106 
is denoted block HH. Block 107 is denoted block GH. 
Block 104 is denoted block HG. Block 105 is denoted block 
G6. 

This process of running the high and low pass four 
25 coefficient quasi-Daubechies digital filters across data 
values both horizontally and vertically to decompose data 
values into high and low frequency components is then 
repeated using the data values of the HH block 106 as 
input data values. The result is shown in Figure 15. 
30 Block 108 is the low frequency component and is denoted 
block HHHH. Blocks 109, 110 and 111 comprise octave l of 
the high frequency component and are denoted HHHG, HHGH, 
HHGG, respectively. Blocks HG, GH and GG comprise octave 
0 of the high frequency component. 
35 Although this recursive decomposition process is only 

repeated twice to produce high pass component octaves 0 
and 1 in the example illustrated in connection with 
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Figures 10-15, other numbers of recursive decomposition 
steps are possible. Recursively decomposing the original 
data values into octaves 0, 1, 2 and 3 has been found to 
result in satisfactory results for most still image data 
5 and recursively decomposing the original data into octaves 
0, 1, and 2 has been found to result in satisfactory 
results for most video image data. 

Moreover, the horizontal and subsequent vertical 
operation of the high and low pass filters can also be 

10 reversed. The horizontal and subsequent vertical sequence 
is explained in connection with this example merely for 
instructional purposes. The filters can be moved in the 
vertical direction and then in the horizontal direction. 
Alternatively, other sequences and dimensions of moving I 

15 the digital filters through the data values to be 

processed is possible. . 

It is also to be understood that if the original 
image data values are initially arrayed in a two 
dimensional block as shown in Figure 10, then the 

20 processing of the original image data values by the high 
and low pass filters would not necessarily result in the 
HH values being located all in an upper right hand 
quadrant as is shown in Figure 14. To the contrary^ 
depending on where the generated HH values are written, 

25 the HH data values can be spread throughout a block. The 
locations of the HH values are, however, determinable. 
The HH values are merely illustrated in Figure 14 as being 
located all in the upper lefthand quadrant for ease of 
illustration and explanation. 

30 Figure 16 is an illustration showing one possible 

twelve-by-twelve organization of original image data 
values in a two dimensional array. Figure 16 corresponds 
with Figure 10. The location in the array of each data 
value is determined by a row number and column number. A 

3 5 row number and column number of a data value may, for 

example, correspond with a row address and column address 
in an addressed storage medium. This addressed storage 
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medium may, for example, be a semiconductor memory, a 
magnetic storage medium, or an optical storage medium. 
The row and column may, for example, also correspond with 
a pixel location including a location of a pixel on a 
5 cathode-ray tube or on a flat panel display. 

Figure 17 is an illustration showing the state of the 
two dimensional array after a one octave decomposition. 
The HH low frequency components are dispersed throughout 
the two dimensional array as are the HG values, the GH 

10 values, and the GG values. The subscripts attached to the 
various data values in Figure 17 denote the row and column 
location of the particular data value as represented in 
the arrangement illustrated in Figure 14. HHoo, HHo,, HHo,, 
HHqj, HHo, and HHo,, for example, are six data values which 

15 correspond with the top row of data values in HH block 106 
of Figure 14. HHoo, HH.o, HH», HH„, HH40 and HHy,, for 
example, are six data values which correspond with the 
leftmost column of data values in HH block 106 of Figure 
14. 

20 When the high and the low pass forward transform 

digital filters operate on the four data values Dm, D„, Dob 
and Do» of Figure 16, the output of the low pass forward 
transform digital filter is written to location row 0 
column 2 and the output of the high pass forward transform 

25 digital filter is written to location row 0 column 3. 
Next, the high and low pass forward transform digital 
filters are moved two locations to the right to operate on 
the data values D©, Do«, Oqs and Doj. The outputs of the low 
and high pass forward transform digital filters are 

30 written to locations row 0 column 4 and row 0 column 5, 
respectively. Accordingly, the outputs of the low and 
high frequency forward transform digital filters are 
output from the filters to form an interleaved sequence of 
low and high frequency component data values which 

35 overwrite the rows of data values in the two dimensional 
array. 

Similarly, when the low and high pass forward 
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transform digital filters operate on the four data values 
at locations column 0, rows 1 through 4, the output of the 
low pass forward transform digital filter is written to 
location column 0 row .2 , The output of the high pass 
5 forward transform digital filter is written to location 
column 0 row 3 , Next the low and high pass forward 
transform digital filters are moved two locations downward 
to operate on the data values at locations column 0 , rows 
3 through €• The outputs of the low and high pass forward 

10 transform digital filters are written to locations column 
0 row 4 and column 0 row 5, respectively. Again, the 
outputs of the low and high pass forward transform digital 
filters are output from the filters in an interleaved 
fashion to overwrite the columns of the two dimensional I 

15 array. 

Figure 18 is an illustration showing the state of tt^B 
two dimensional array after a second octave decomposition. 
The HHHH low frequency components corresponding which 
block 108 of Figure IS as well as the octave 1 high 

20 frequency components HHGH^ HHHG and HHGG are dispersed 
throughout the two dimensional array. When the HH values 
HHoi, HH(a, HHog and HHw Of Figxare 17 are processed by the 
low and high pass forward transform digital filters, the 
outputs are written to locations row 0 column 4 and row 0 

25 column 6, respectively. Similarly, when the values at 
locations column 0, rows 2, 4, 6 and 8 are processed by 
the low and high pass forward transform digital filters, 
the results are written to locations coltimn 0 row 4 and 
column 0 row 6, respectively. The data values in Figure 

30 18 are referred to as transformed data values. The 
transformed data values are said to comprise the 
decomposition of the original image values. 

This method of reading data values, transforming the 
data values, and writing bacJc the output of the filters is 

35 easily expanded to a two dimensional array of a very large 
size. Only a relatively small number of locations is 
shown in the two dimensional array of Figures 10-18 for 
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ease of explanation and clarity of illustration. 

The transformed data values are reconverted back into 
image data values substantially equal to the original 
image data by carrying out a reverse process. This 
5 reverse process is called the inverse transform. Due to 
the interleaved nature of the decomposition data in Figure 
18, the two digital filters used to perform the inverse 
transform are called interleaved inverse transform digital 
filters. Odd data values are determined by an odd 

10 interleaved inverse digital filter 0. Even data values 
are determined by the even interleaved inverse transform 
digital filter E. 

The odd and even interleaved inverse digital filters 
can be determined from the low and high pass forward 

15 transform digital filters used in the forward transform 
because the coefficients of the odd interleaved inverse 
transform digital filters are related to the coefficients 
of the low and high pass forward transform filters. To 
determine the coefficients of the odd and even interleaved 

20 inverse transform digital filters^ the coefficients of the 
low and high pass forward transform digital filters are 
reversed. Where the first, second, third and fourth 
coefficients of the low pass forward transform digital 
filter H of equation 17 are denoted a, b, c and -d, the 

25 first, second, third and fourth coefficients of a reversed 
filter H* are denoted -d, c, b and a. Similarly, where 
the first, second, third and fourth coefficients of the 
high pass forward transform digital filter G of equation 
18 are denoted d, c, -b and a, the first, second, third 

30 and fourth coefficients of a reverse filter G* are denoted 
a, -b, c and d. 

The first through the fourth coefficients of the even 
interleaved inverse transform digital filter E are the 
first coefficient of H*, the first coefficient of G*, the 

35 third coefficient of H*, and the third coefficient of G*. 
The coefficients of the even interleaved inverse transform 
digital filter E therefore are -d, a, b and c. In the 
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case of the low and high pass four coefficient quasi- 
Daubechies filters used in the transform' where a-ii, b-ii, 
c=A and d=^, the even interleaved inverse transfora 
digital filter is: 

D{2x) 

2 -^H(x.l), . iiG(x-l) * iiH(x) * XG(x) (equ. 19) 

Where H(x-l), G(x-l), H(x) and G(x) are transformed data 
values of a decomposition to be inverse transformed. 

The first through the fourth coefficients of the odd 
interleaved inverse transform digital filter 0 are the , 

10 second coefficient of h*, the second coefficient of G* 
the fourth coefficient of h*, and the fourth coefficient 
of G*. The coefficients of the odd interleaved inverse ' 
transform digital filter 0 therefore are c, -b, a and d 
In the case of the low and high pass four coefficient 

15 quasi-Daubechies filters used in the transform where a=li 

^il' d=^, the odd interleaved inverse transfora 

digital filter is: 

D{2x-i) 

2 - ^H(X-l) - »G(x-l) + |1H(X) + ^G(X) (equ. 20) 

where H(x-l) , G(x-l), h(x) and G(x) are data values of a 

20 decomposition to be inverse transformed. 

To inverse transform the transformed data values of 
Figure 18 into the data values of Figure 17, the HHHG, 
HHGG, HHGH and data values are inverse transformed with 
the HHHH data values to create the HH data values of 

25 Figure 17. This process corresponds with the inverse 
transformation of HHHG block 109, HHGH block 110, HHGG 
block 111, and HHHH block 108 of Figure 15 back into the 
HH data values of block 106 of Figure 14. The HG, gh and 
GG data values of Figure 18 are therefore not processed by 
30 the odd and even interleaved inverse transform digital 
filters in this step of the inverse transform. 
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In Figure 18, the odd interleaved inverse transform 
digital filter processes the values in locations column 0, 
rows 0', 2, 4 and 6 to generate the odd data value at 
location column 0 row 2. The even interleaved inverse* 
5 transform digital filter data also processes the values in 
the same locations to generate the even data value at 
location column 0 row 4. The odd and even interleaved 
inverse transform digital filters then process the values 
in locations column 0, rows 4, 6, 8 and A to generate the 

10 values at locations column 0 row 6 and column 0 row 8, 
respectively. Each of the six columns 0/ 2, 6, 4, 8, and 
A of the values of Figure 18 are processed by the odd and 
even interleaved inverse transform digital filters in 
accordance with this process. 

15 The various locations are then processed again by the 

odd and even interleaved Inverse transform digital 
filters, this time in the horizontal direction. The odd 
and even interleaved inverse transform digital filters 
process the values at locations row 0 columns 0, 2, 4 and 

20 6 to generate the values at locations row 0 column 2 and 
row 0 column 4, respectively. The odd and even 
interleaved inverse transform digital digital filters 
process the values at locations row 0 columns 4, 6, 8 and 
A to generate the values at locations row o column 6 and 

25 row 0 column 8, respectively. Each of the six rows 0, 2, 
4 and 8 and of values are processed by the even and odd 
interleaved inverse transform digital filters in 
accordance with this process. The result is the 
reconstruction shown in Figure 17. 

30 The even and odd interleaved inverse transform 

digital filters then process the values shown in Figure 17 
into the data values shown in Figure 16. This inverse 
transformation corresponds with the transformation of the 
HH block 106, the HG bock 104, the GH block 107 and the GG 

35 block 105 of Figure 14 into the single block of data value 
of Figure 10. The resulting reconstructed data values of 
Figure 16 are substantially equal to the original image 



wo 94/23385 



PCT/GB94/00677 



- 34 - ,, 

data values. 

Note, however, that in the forward transform of the 
data values of Figure 16 into the data values of Figure 17 
that the low and high pass four coefficient quasi- 
5 Daubechies digital filters cannot generate all the data 
values of Figure 17 due to the digital filters requiring 
data values which are not in the twelve by twelve matrix 
of data values of Figure 16. These additional data values 
are said to be beyond the "boundary" of the data values to 
10 be transformed. 

Figure 19 illustrates the high pass four coefficient 
quasi-Daubechies digital filter operating over the 
boundary to generate the Go data value. In order to I 
generate the Go data value in the same fashion that the 

15 other high frequency G data values are generated, the hi^h 
pass digital filter would require data values D.,, Do, D, 
and Dj as inputs. Data value D.,, however, does not exist. 
Similarly, Figure 20 illustrates the low pass four 
coefficient quasi-Daubechies digital filter operating over 

20 the boundary to generate the Ho data value. In order to 
generate the Ho data value in the same fashion that the 
other low frequency H data values are generated , the low 
pass digital filter would require data values D.,, Do, D, 
and D, as inputs. Data value D.,, however, does not exist. 

25 The present invention solves this boundary problem by 

using additional quasi-Daubechies digital filters to 
generate the data values adjacent the boundary that would 
otherwise require the use of data values outside the 
boundary. There is a high pass "start" quasi-Daubechies 

30 forward transform digital filter G, which is used to 
generate the first high pass output G,. There is a low 
pass "start" quasi-Daubechies forward transform digital 
filter H, which is used to generate the first low pass 
output Ho. These start quasi-Daubechies forward transform 

35 digital filters are three coefficient filters rather than 
four coefficient filters and therefore require only three 
data values in order to generate an output. This allows 
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the start quasi-Daubechies forward transform digital 
filters to operate at the boundary and to generate the 
first forward transform data values without extending oyer 
the boundary. 

5 Figure 21 illustrates the low and high pass start 

quasi-Daubechies forward transform digital filters 
operating at the starting boundary of image data values 
through Db. The three coefficient low and high pass start 
quasi-Daubechies forward transform digital filters operate 
10 on data values Do, D, and D, to generate outputs and Go, 
respectively. H„ H„ H, and H,, on the other hand, are 
generated by the low pass four coefficient quasi- 
Daubechies forward transform digital filter and G,, Gj, G, 
and G, are generated by the high pass four coefficient 
15 quasi-Daubechies forward transform digital filter. 

A similar boundary problem is encountered at the end 
of the data values such as at the end of the data values 
of a row or a column of a two-dimensional array, if the 
low and high pass four coefficient quasi-Daubechies 
20 filters G and H are used at the boundary in the same 
fashion that they are in the middle of the data values, 
then the four coefficient quasi-Daubechies forward 
transform digital filters would have to extend over the 
end boundary to generate the last low and high pass 
25 outputs, respectively. 

The present invention solves this boundary problem by 
using additional quasi-Daubechies forward transform 
digital filters in order to generate the transformed data 
values adjacent the end boundary that would otherwise 
30 require the use of data outside the boundary. There is a 
low pass "end" quasi-Daubechies forward transform digital 
filter H, which is used to generate the last low pass 
output. There is a high pass "end" quasi-Daubechies 
forward transform digital filter G. which is used to 
35 generate the last high pass output. These two end quasi- 
Daubechies forward transform digital filters are three 
coefficient filters rather than four coefficient filters 
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and therefore require only three data values in order to 
generate an output • This allows the end quasi-Daubechies 
forward transform digital filters to operate at the 
boundary and to generate the last transform data values 
5 without extending over the boundary. 

Figure 21 illustrates two low and high pass end 
quasi-Daubechies forward transform digital filters 
operating at the end boundary of the image data. These 
three coefficient low and high pass end quasi-Daubechies 

10 forward transform digital filters operate on data values 
D9, Da and Db to generate outputs H, and G5, respectively. 
This process of using the appropriate start or end low or 
high pass filter is used in performing the transformation 
at the beginning and at the end of each row and column of 

15 the data values to be transformed, \ 
The form of the low pass start quasi-Daubechies 
forward transform digital filter H, is determined by 
selecting a value of a hypothetical data value D., which 
would be outside the boundary and then determining the 

20 value of the four coefficient low pass quasi-Daubechies 
forward transform filter if that four coefficient forward 
transform filter were to extend beyond the boundary to the 
hypothetical data value in such a way as would be 
necessary to generate the first low pass output Hq. This 

25 hypothetical data value D., outside the boundary can be 
chosen to have one of multiple different values. In some 
embodiments, the hypothetical data value D., has a value 
equal to the datai value Dq at the boundary. In some 
embodiments, the hypothetical data value D.i is set to zero 

30 regardless of the data value Do. The three coefficient low 
pass start quasi-Daubechies forward transform digital 
filter H, therefore has the form: 

Ho » Kl + bDo + cD, - dD, (equ. 21) 

where Kl is equal to the product aD., , where D© is the first 
35 data value at the start boundary at the start of a 
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sequence of data values, and where a, b, c and d are the 
four coefficients of the four coefficient low pass quasi- 
Daubechies forward transform digital filter. If, for 
example, hypothetical data value D., is chosen to be equal 
5 to the data value Do adjacent but within the boundary, then 
Kl=aDo where a = 11/32 and Dq is the data value adjacent 
the boundary, equation 21 then becomes: 

Ho = (a+b)Do + cDi - dD^ (equ. 22) 

The form of the high pass start quasi-Daubechies 
10 forward transform digital filter G, is determined by the 
same process using the same hypothetical data value D.i. 
The high pass start quasi-Daubechies forward transform 
digital filter G, therefore has the form: 

Go - K2 + cDo - bO, + aDj (equ. 23) 

IS where K2 is equal to the product dD.j, where Dq is the first 
data value at the boundary at the start of a sequence of 
data values, and where a, b, c and d are the four 
coefficients of the foxir coefficient high pass quasi- 
Daubechies forward transform digital filter. If 

20 hypothetical data value D., is chosen to be equal to Dq, 
then equation 23 becomes: 

Go = (d + c)Do - bD, + aDj (equ. 24) 

The form of the low pass end quasi-Daubechies forward 
transform digital filter is determined in a similar way 

25 to the way the low pass start quasi-Daubechies forward 
transform digital filter is determined. A value of a data 
value Dc is selected which would be outside the boundary. 
The value of the four coefficient low pass quasi- 
Daubechies forward transform digital filter is then 

30 determined as if that four coefficient filter were to 
extend beyond the boundary to data value Dc in such a way 
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as to generate the last low pass output Hj. The three 
coefficient low pass end quasi-Daubechi^a forward 
transform digital filter therefore has the form: 

H, = aD, + bD^ + cDb - K3 (gqu. 25) 

5 where K3 is equal to the product dD^ where is the last 
data value of a sequence of data values to be transformed/ 
and where a, b, c and d are the four coefficients of the ' 
four coefficient' low pass quasi-Daubechies filter. is 
the last data value in the particular sequence of data 
10 values of this example and is adjacent the end boundary. 
In the case where the hypothetical data value D, is chosen 
to be equal to the data value Dj adjacent but within thi 
end boundary, then K3=dD8 and equation 25 becomes: 

\ 

H, = aD, + bD^ + (c-d)DB (equ. 26) 

The form of the high pass end quasi-Daubechies 
forward transform digital filter G. is determined by the 
same process using the same data value Dg. The three 
coefficient high pass end quasi-Daubechies forward 
transform digital filter therefore has the form: 

G, = dD, + cDa - bDa + K4 (equ. 27) 

where K4 is equal to the product aDc, where D, is the last 
data value in this particular sequence of data values to 
be transformed, and where a, b, c and d are the four 
coefficients of the four coefficient high pass quasi- 
25 Daubechies forward transform digital filter. Dg is 

adjacent the end boundary. If hypothetical data value Dc 
is ohosen to be equal to Dn, then equation 27 becomes: 

Gj = dD, + cDa + (-b+a)DB (equ. 28) 



15 



20 



It is to be understood that the specific low and high 
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pass end quasi-Daubechies forward transform digital 
filters are given. above for the case of data values Do 
through Dg of Figure 21 and are presented merely to 
illustrate one way in which the start and end digital 
5 filters may be determined. In the event quasi-Daubechies 
filters are not used for the low and high pass forward 
transform digital filters, the same process of selecting a 
hypothetical data value or values outside the boundary and 
then determining the value of a filter as if the filter 
10 were to extend beyond the boundary can be used. In some 
embodiments, multiple hypothetical data values may be 
selected which would all be required by the digital 
filters operating on the inside area of the data values in 
order to produce an output at the boundary. This boundary 
15 technique is therefore extendable to various types of 
digital filters and to digital filters having numbers of 
coefficients other than four. 

As revealed by Figure 22, not only does the forward 
transformation of data values at the boundary involve a 
20 boundary problem, but the inverse transformation of the 
transformed data values back into original image data 
values also involves a boundary problem. In the present 
example where four coefficient quasi-Daxibechies filters 
are used to forward transform non-boundary data values, 
25 the inverse transform involves an odd inverse transform 
digital filter as well as an even inverse transform 
digital filter. Each of the odd and even filters has four 
coefficients. The even and odd reconstruction filters 
alternatingly generate a sequence of inverse transformed 
30 data values. 

In Figure 22, the data values to be transformed are 
denoted Ho, Go ... H4, G4, H,, G,. Where the forward 
transform processes the rows first and then the columns, 
the inverse transform processes the columns first and then 
35 the rows. Figure 22 therefore shows a column of 

transferred data values being processed in a first step of 
the inverse transform. Both the forward and the inverse 
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transforms in the described example, however, process the 
columns in a dovmward direction and process the rows in a 
left-right direction. 

In Figure 22, the inverse transformed data values 
5 reconstructed by the' inverse transform digital filters are 
denoted Dq, Dj, Dj, D3 Dq. The odd inverse transform 

digital filter outputs are shown on the left and the even 
inverse transform digital filter outputs are shown on the 
right. 

10 At the beginning of the sequence of data values Hq, 

Go, H, , G, ... H5 and G5 to be inverse tremsformed, the four 
coefficient odd and even inverse transform digital filters 
determine the values of reconstructed data values Dj and 
using values H^, Go/ H, and G,, respectively. Reconstructed 

15 data value Dq, however, cannot be reconstructed from the 
four coefficient even inverse transform digital filter ^ 
without the four coefficient even inverse transform 
digital filter extending beyond the boundary. If the four 
coefficient even inverse transform filter were to be 

20 shifted two data values upward so that it could generate 
data value Dq, then the even four coefficient inverse 
transform digital filter would require two additional data 
values to be transformed, data values G.| and H.}. Ho is, 
however, the first data value within the boundary and is 

25 located adjacent the boundary. 

To avoid the even four coefficient inverse transform 
digital filter extending beyond the boundary, a two 
coefficient inverse transform digital filter is used: 

Do = 4[(b-a)Ho + (c-d)Go] (equ, 29) 

3 0 in the case where Kl » aDoand K2 = dOo« Do is the first 
data value and Ho is the data value to be inverse 
transformed adjacent the start boundary. This even start 
inverse transform digital filter has the form of the four 
coefficient even inverse transform digital filter except 

3 5 that the G.^ data value outside the boundary is chosen to 
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be equal to Hq, and the H.^ data value outside the boundary 
is chosen to be equal to Go. The even start invere 
transfbritt digital filter therefore determines Dq as a 
function of only Ho and Gq rather than as a function of H.i, 
5 G.i, Ho and Gq. 

Similarly, a two coefficient odd end inverse 
transform digital filter is used to avoid the four 
coefficient odd inverse transform digital filter from 
extending beyond the end boundary at the other boundary of 
10 a sequence of data values to be inverse transformed. The 
two coefficient odd end inverse transform digital filter 
used is: 

Db - 4[{c+d)H5 - (a+b)G5] (equ. 30) 

in the case where K4 =• aD, and K3 - dDj. Db is the data 
15 value to be determined and G, is the data value to be 
inverse transformed adjacent the end boundary. This odd 
end inverse transform digital filter has the form of the 
four coefficient odd inverse transform digital filter 
except that the data value outside the boundary is 
20 chosen to be equal to G5 and the G« data value outside the 
boundary is chosen to be equal to H,. The odd end inverse 
transform digital filter therefore determines Da as a 
function of only H5 and G5 rather than as a function of H5, 
Qs, and G«. 

25 It is to be understood that the particular even start 

and odd end inverse transform digital filters used in this 
embodiment are presented for illustrative purposes only. 
Where there is a different number of data values to be 
inverse transformed in a sequence of data values, an even 

3 0 end inverse transform digital filter may be used at the 
boundary rather than the odd end inverse transform digital 
filter. The even end inverse transform digital filter is 
an even inverse transform digital filter modified in 
accordance with the above process to have fewer 

35 coefficients than the even inverse transform digital 
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filter operating on the inner data values. Where filters 
other than quasi-Daubechies inverse transform digital 
filters are used, start and end inverse transform digital 
filters can be generated from the actual even and odd 
5 inverse transform digital filters used to inverse 
transform data values which are not adjacent to a 
boundary. In the inverse transform, the start inverse 
transform digital filter processes the start of the 
transformed data values at the start boundary, then the 

10 four coefficient inverse transform digital filters process 
the non-boundary transformed data values, and then the end 
inverse transform digital filter processes the end of the 
transformed data values. 

The true Daubechies filter coefficients a, b, c and 'd 

15 fulfil some simple relationships which show that the 

inverse transform digital filters correctly reconstruct > 
non-boxmdary original image data values. 

a+c - A. b-d = A, c+d = 1, b-a =1 (equ. 31) 

and the second order equations: 

20 ac-bd = 0, aW+c'+d' = 1 (equ. 32) 

Take two consecutive H,G pairs: 

(equ. 33) 
(equ. 34) 
(equ. 35) 
(equ. 36) 

Multiplying Equations 33 to 36 using the inverse transform 
digital filters gives: 



25 



"(l) ° aD(x-l)+bD(x)+cD(x+l)-dD(x+2) 
^(■f) clD(x-l)+cD(x)-bD(x+l)+aD(x+2) 
h|-^*iJ - aD(X+l)+bD(x+2)+cD(x+3)-dD(x+4) 
G|-|*lj = dD(X+l)+cD(x+2)-bD(x+3)+aD(X+4) 
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acD ( X- 1 ) +bcD ( X ) +c^D ( x+1 ) -cdD ( X+2 ) 


(egu. 


37) 


-bG(-) : 


= -bdD ( x-1 ) -bcD ( X) H-b^D ( x+l ) -abD ( x+2 ) 


(equ. 


38) 




= a^D(x+l) +abD(x+2)+acD(x+3)-adD(x+4) 


(equ. 


39) 




= d^D ( x+ 1 ) +cdD ( x+ 2 ) -bdD ( x+ 3 ) +adD ( x+4 ) 


(egu. 


40) 




= -adD(x-l)-bdD(x)-cdD(x+l)+d'D(x+2) 


(equ. 


41) 


aG(-) - 


adD(x-l) +acD (X) -abD (x+l) +a'D(x+2) 


(equ. 


42) 


bH(|*l) 


= abD(x+l)+b^D(x+2)+bcD(x+3)-bdD(x+4) 


(equ. 


43) 


=g(|.i) 


= cdD(x+l)+c*D(x+2)-bcD(x+3)+acO(X+4) 


(equ. 


44) 



Summing equations 37-40 and 41-44 yields: 



10 ch(|) - bG(f) . .H(|*i) * d<;(|»i) . 

(ac-bd)D(x-l) + (a*+bVc'+d^)D(x+l)+(ac-bd)D(x+3) » D(x+l)/2 

(equ. 45) 

-dH(|) + aG(|) + bH/|+l) + cg/|+i) » 

(ac-bd)D(x) + (aW+cW)D(x+2) + (ac-bd)D(x+4) = D(x+2)/2 

(equ. 46) 

Using the coefficients of the four coefficient true 
Daubechies filter, the relationships of equations 31 and 
32 hold. Equations 45 and 46 therefore show that with a 
one bit shift at the output, the original sequence of data 

20 values is reconstructed. 

Similarly, that the even start reconstruction filter 
of equation 29 and the odd end reconstruction filter of 
equation 30 correctly reconstruct the original image data 
adjacent the boundaries is shown as follows. 

25 For the even start filter, with the choice of Kl = aDo 

and K2 = dD© in equations 29 and 30, we have: 
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Ho = (a+b)Do + CD, - dD, (equ. 47) 

Go » (c+d)Do - bD, + aDj (equ. 48) 



so 



bHo = b(a+b)Do + cbD, - dbDj (equ. 49) 

cGo = c(c+d)Do - cbD, + acDj (equ. 50) 

aHo = a(a+b)Do + acD, - adDj (equ. Si) 

dGo » d(c+d)Do - dbD, + adDj (equ. 5;') 
and hence: from equation 29; 



bHo + CGo - aHa - dGo - (b^-aW-d2)Do = ^ (equ. 52) 

10 For the odd end filter, with the choice of Kj - dDj 

and K4 = aDg, we have: 

H, = aD, + bD;^ + (c-d)DB (equ. S3) 

G5 = dD, + cDa + (a-b)DB (equ. 54) 

cHj « acD, + bcD^ + c(c-d)DB (equ. 55) 

-bG, = -bdD, - bcDA - b(a-b)DB (equ. 56) 

dH, = daD, + bdD^ + d(c-d)DB (equ. 57) 

-aG, = -adD, - caD^ - a(a-b)DB (equ. 58) 
and hence from equation 30: 

(c+d)H5 - (a+b)G5 - (c2-d^+bW)DB = ^ (equ. 59) 



15 



wo 94/23385 PCT/GB94/00677 

- 45 - 

This reveals that the start and end boundary inverse 
transform digital filters can reconstruct the boundary 
data values of the original image when low pass and high 
pass start and end digital filters are used in the forward 
5 transf ona, 

TREE ENCODING AND DECODING 
As described above, performing the forward quasi- 
perfect inverse transform does not reduce the nximber of 
data values carrying the image information. Accordingly, 

10 the decomposed data values are encoded such that not all 
of the data values need be stored or transmitted • The 
present invention takes advantage of characteristics of 
the Human Visual System to encode more visually important 
information with a relatively larger number of bits while 

15 encoding less visually important information with a 
relatively smaller number of bits. 

By applying the forward quasi-perfect Inverse 
transform to a two-dimensional array of image data values, 
a number of sub-band images of varying dimensions and 

20 spectral contents is obtained. If traditional sub-band 
coding were used, then the sub-band images would be 
encoded separately without reference to each other except 
perhaps for a weighting factor for each band. This 
traditional sub-band encoding method is the most readily- 

25 recognized encoding method because only the spectral 
response is accurately localized in each band. 

In accordance with the present invention, however, a 
finite support wavelet is used in the analysis of an 
image, so that the sub-bands of the decomposition include 

3 0 spatially local information which indicate the spatial 
locations in which the frequency band occurs. Whereas 
most sub-band encoding methods use long filters in order 
to achieve superior frequency separation and maximal stop 
band rejection, the filter used in the present invention 

35 has compromised frequency characteristics in order to 
maintain good spatial locality. 
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Images can be thought of as comprising three 
components: background intensities, edges and textures. 
The forward quasi-perfect inverse transform separates the 
background intensities (the, low pass luminance and 
5 chrominance bands) from the edge and texture information 
contained in the high frequency bands. Ideally, enough 
bandwidth would be available to encode both the edges and 
the textures so that the image would reconstruct 
perfectly. The compression due to the encpding would then 

10 be entirely due to removal of redundancy within the 
picture « If, however, the compressed data is to be 
transmitted and/ or stored at low data transmission rates, 
some visual information of complex images must be lost. 
Because edges are a visually important image feature, th^ 

15 encoding method of the present invention locates and 

encodes information about edges or edge-like features fori 
transmission or storage and places less importance on 
encoding textural information. 

There are no exact definitions of what constitutes an 

20 edge and what constitutes texture. The present invention 
uses a definition of an edge that includes mamy types of. 
textures. An edge or an edge-like feature is defined as a 
spatially local phenomenon giving rise to a sharp 
discontinuity in intensity, the edge or edge-like feature 

25 having non-zero spectral components over a range of 
frequencies. Accordingly, the present invention uses a 
frequency decomposition which incorporates spatial 
locality and which is invertible. The wavelet transform 
realized with quasi-perfect inverse transform digital 

30 filters meets these requirements. 

Because an edge has non-zero components over a range 
of frequencies of the decomposition in the same locality, 
an edge can be located by searching through the wavelet 
decomposition for non-zero data values that represent 

3 5 edges. The method begins searching for edges by examining 
the low frequency sub-bands of the decomposition. These 
bands have only a small number of data values because of 
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the subsampling used in the wavelet transform and because 
the spatial support of each low frequency data value is 
large. After a quick search of the lowest frequency sub- 
bands, the positions of potential edges are determined. 
5 Once the locations of the edges are determined in the 
lowest frequency sub-bands, these locations can be 
examined at a higher frequency resolutions to confirm that 
the edges exist and to more accurately determine their 
spatial locations. 

10 Figure 23 illustrates an example of a one-dimensional 

binary search. There are three binary trees arranged from 
left to right in the decomposition of Figure 23, There 
are three octaves, octaves 0, 1 and 2, of decomposed data 
values in Figxire 23. The low pass component is not 

15 considered to be an octave of the decomposition because 
most of the edge information has been filtered out. 
Figures 24A-24D illustrate the forward transformation of a 
one-dimensional sequence of data values D into a sequence 
of transformed data values such as the tree structwe of 

20 Figure 23. The data values of the sequence of Figure 24A 
are filtered into low and high frequency components H and 
G of Figure 24B. The low frequency component of Figure 
24B is then filtered into low and high frequency 
components HH and HG of Figure 24C. The low frequency 

25 component HH of Figure 24C is then filtered into low and 
high frequency components HHH and HHG. The transformed 
data values of HHH block 240 of Figure 24D correspond with 
the low frequency component data values A, G and M of 
Figure 23. The transformed data values of HHG block 241 

30 of Figure 24D correspond with the octave 2 data values B, 
H and N of Figure 23. The transformed data values of HG 
block 242 of Figure 240 correspond with the octave 1 data 
values of Figure 23. Similarly, the transformed data 
values of G block 243 correspond with the octave 0 data 

35 values of Figure 23. Although only three trees are shown 
in Figure 23, the number of HHH data values in block 240 
can be large and the size of the tree structure of Figure 
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23 can extend in the horizontal dimension in a 
corresponding manner. 

The encoding of a one dimensional wavelet 
decojcposition such as the decomposition of Figure 23 is 
5 performed in similar fashion to a binary tree search. The 
spatial support of a given data value in a given frequency 
band is the same as two data values in the octave above it 
in frequency. Thus the wavelet decomposition is 
visualized as an, array of binary trees such as is 
10 illustrated in Figure 23, each tree representing a spatial 
locality. The greater the number of transform octaves, 
the higher the trees extend upward and the fewer their 
number. ^ 
As illustrated in Figure 23, each of the data values 
15 of the decomposition represents a feature which is either 
"interesting" to the human visual system, or it represents 
a feature that is "non- interesting" to the human visual 
system. A data value representing an edge of an object in 
an image or an edge-like feature is an example of an 
20 "interesting" data value. The encoding method is a depth 
first search, which starts at the trunk of a tree, ascends 
up the branches of the tree that are interesting, and 
terminates at the non-interesting branches. After all the 
branches of a tree have been ascended until a non- 
25 interesting data value is encountered or until the top of 
the branch is reached, the encoding of another tree is 
begun. Accordingly, as the encoding method follows the 
interesting data values of Figure 23 from octave 2 to 
octave 1 to octave 0, the edge is followed from low to 
30 high frequency resolution and an increasingly better 
approximation to the spatial position and shape of the 
edge is made. Conversely, if at any stage, a non- 
interesting data value is found, the search is terminated 
for data values above that non- interesting data value. 
3 5 The higher frequency data values of the .tree above a 
non- interesting data value are assumed to be non- 
interesting because the corresponding low frequency data 
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values did not indicate the presence of an edge at this 
location. Any interesting data values that do exist in 
the higher f reque*ncy bands above a non-interesting data 
value in a low frequency band are rejected as noise. 
5 The one-dimensional tree structure of Figure 2 3 is 

encoded as follows. The low frequency components carry 
visually important information and are therefore always 
considered to be "interesting". The method of encoding 
therefore starts with low frequency component A* This 
10 data value is encoded. Next, the octave 2 data value B is 
tested to determine if it represents an edge or an edge- 
like feature which is "interesting" to the human visual 
system. Because data value B is interesting, a token is 
generated representing that the bits to follow will 
15 represent an encoded data value. Interesting data value B 
is then encoded. Because this tree has not yot 
terminated, the method continues upward in frequency* 
Data value C of octave 1 is then tested. For purpose of 
this example, data value C is considered to be interesting 
20 as are data values A, B, C, D, G, H, J, L and M as 

illustrated in Figxire 23. A token is therefore generated 
indicating an encoded data value will follow. After the 
token is sent, data value C is encoded. Because this 
branch has still not terminated in a non-interesting data 
25 value, the method continues upward in frequency. Data 
value D is tested to determine whether or not it is 
interesting. Because data value D is interesting, a token 
is generated and data value D is encoded. Because octave 
0 is the highest octave in the decomposition, the encoding 
30 method tests the other branch originating from previous 
interesting data value C. Data value E however tests to 
be non- interesting. A non-interesting token is therefore 
generated. Data value E is not encoded and does not 
appear in the compressed data. With both branches 
35 originating at data value C terminated, the method 

proceeds down in frequency to test the remaining branches 
originating from the previous interesting data value B. 
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Data value F is, however determined to be non- 
interesting. A non-interesting token is therefore 
generated and data value F is not encoded and does not 
appear in the encoded data. Because this branch has 
5 terminated, all data values higher in frequency above data 
value F are considered to be non-interesting. A decoding 
device receiving the sequence of encoded data values and 
tokens can determine from the non-interesting token that 
all corresponding higher frequency data values were 

10 considered to be non- interesting by the encoding device. 
The decoding device can therefore write the appropriate 
data values as non-interesting and write zeroes to these 
locations obviating the need for the encoding device to | 
transmit each non-interesting data value above F. With 

15 the first tree encoded, the method proceeds to the next 
low frequency component, data value G. This is a low ^ 
frequency component and therefore is always considered to 
be interesting. Data value G is therefore encoded. The 
method then proceeds to the next tree through blocks H, I, 

20 J, K and L in that order generating interesting and non- 
interesting tokens and encoding interesting data values. 
Similarly, after the second tree is tertainated, low 
frequency component data value M is encoded. Data value N 
is determined to be non-interesting so a non- interesting 

25 token is sent and the encoding of the third tree is 
terminated. 

In accordance with another embodiment of the present 
invention, a two-dimensional extension of the one- 
dimensional case is used. Rather than using binary trees, 

30 four branch trees are used. However, to create a 

practical image encoding method there are also real world 
factors to take into account. Using a single data value 
to predict whether the remainder of the tree is zero, is 
unreliable when dealing with noisy image data. A small 

35 two-by-two block of data values is therefore used as the 
node element in the tree structure of the two-dimensional 
embodiment. A decision as to whether or not an edge is 
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present is based on four data values which is more 
reliable than a decision based on single data value. 

Figure 25 illustrates a tree structure representing a 
portion of the decomposition of Figure 18. The 
5 decomposition of Figure 18 may extend farther to the right 
and farther in a downward direction for larger two- 
dimensional arrays of image data values. Similarly, the 
tree structure of Figure 25 may extend farther to the 
right for larger arrays of data values. Figure 25 

10 represents a decomposition only having octave 0 and 1 high 
frequency components. In the event that the decomposition 
had additional octaves of high frequency components, the 
tree structure would extend further upward/ In contrast 
to the binary tree structure of Figure 23, the tree 

15 structure of Fig\ire 25 is a four branch tree. The two-by- 
two block of four octave 1 data values HHHG is the root of 
a tree which extends upward in frequency to four HG two- 
by-two blocks. If another octave of decomposition were 
performed, another level of octave 2 high frequency two- 

20 by-two blocks would be inserted into the tree structure. 
Four HHHG octave 1 two-by-two blocks would, for example, 
have a single octave 2 HHHHHG block beneath them. The low 
frequency component would be denoted HHHHHR. 

Figure 2 6 is a pictorial representation of the 

25 decomposition of the tree structure of Figure 25. As 

explained above with respect to Figure 15, the actual data 
values of the various denoted blocks are distributed 
throughout the two-dimensional array of data values. The 
two numbers separated by a comma in each of the boxes of 

3 0 Figure 25 denote the row and column of a data value of the 
twordimensional array of Figure 18, respectively. Using 
this tree structure, it is possible to search through the 
transformed data values of Figure 18 encoding interesting 
two-by-two blocks of data values and ignoring non- 

3 5 interesting two-by-two blocks. 

To describe how the two dimensional encoding method 
uses the tree structure to search through a decomposition. 
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some useful definitions are introduced. First an image 
decomp is defined with dimensions WIDTH by HEIGHT 
decomposed to number OCTS of octaves • A function Access 
is defined such that given some arguments, the function 
5 Access outputs the memory address of the specified data 
value in the wavelet decomposition decomp: 

address = Access (act, sub, x, y) ; 

oct is the octave of the data value sought and is an 
integer value between O (the highest octave) and OCTS- 2 

10 (the number of octaves of transformation OCTS minus one) . 
suJb indicates which of the HHf HG, GH or GG bands of the| 
decomposition it is that the data value sought is found. 
The use of suJb = HH to access the low pass data values is 
only valid when the value of oct is set to that of the 

15 lowest octave. The co-ordinates x and y indicate the 

spatial location from the top left hand corner of the sub- 
band specified by oct and sub. The range of valid values 
of X and y are dependent on the octave being accessed, x 
has a range of {O. . • • y has a range of {0 . 

20 . . HEIGHT/ 2"*^^^}. 

Given the function Access and a wavelet 
decomposition, a two-by-two block of data values can be 
read by the function ReAdBlock. 

ReadSlock (decomp, oct, sub, x, y) { 
blocJt[0][0] = decomp (Access (oct, sub, x, y)]; 
blocklO][l] - decomp[Access{oct, sub, x^l, y) ] ; 
blocJt[l][0] = decomp[ Access {oct, sub, x, y+1)]; 
jbIoc>c[l] [1] = decomp[Access{oct, sub, x-¥l, y+1)]; 

30 The wavelet decomposition is passed to the function 

ReadBlock via the variable decomp. The two-by-two block 
of data values is returned through the variable blocJc. 
Once a two-by-two block of data values is read, a 



block = 

25 



«.^^ ^1^1 1^^- t^r^ /rM H r 
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decision is made as to whether the two-by-two block is 
visually "interesting" and should therefore be encoded or 
whether it is not and hence should be discarded. The 
decision is made by a function called Threshold. The 
5 arguments of the function r/3reshold are block, act and 
sub. Threshold returns a boolean value True if the block 
is "interesting" and False if the block is "non- 
interesting". 

If the block is determined to be interesting by the 
10 function threshold , it is encoded using a function called 
EncodeBlock. A function SendToken inserts a token before 
the encoded block to inform a decoding device which will 
later decode the compressed data whether the block to 
follow the token has been encoded (I.e. BlockNotEmpty) or 
15 has not been encoded (i.e. BlockEmpty) . If a block is 
determined to be interesting, then a BlockNotEmpty token 
is sent, and the block is encoded; next the tree structure 
above the encoded block is ascended to better determine 
the location of the edge. The tree encoding procedtire 
20 SendTree is therefore defined recursively as follows: 

SendTree {decomp, oct, sub, x, y, Q) { 

block s ReadBlock (decomp, oct, sub, x, y); 
If Threshold {block, oct, sub, Q) { 
Sendroken (BlockNotEmpty) ; 
25 EncodeBlock (block, oct, sub, Q) ; 

If (oct >0) { 

SendTree (decomp, oct-1, sob, 2*x, 2*y, Q) j 
SendTree (decomp, oct-X, subf 2*(x+l), 2*y, 0); 
SendTree {decomp , oct-X , sub, 2^x, 2*(y+l), Q) ; 
30 SendTree {decomp, oct-1, sub, 2*(x+l), 2*(y+l), (?); 

} 

} else 5endroken (BlockEmpty) ; 

} 

The procedure SendTree is only used to encode high- 
3 5 pass component data values. In procedure SendTree 



t-r^ %rf^ /ni it r «e\ 
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{decomp, oct, sujb, y, Q) , if the two-bytwo block 
accessed by ReadBlock is determined to pass the threshold 
test, then SendTree {decomp/ oct-l, sub 2*X, 2*y, Q) is 
used to test one of, the next higher two-by-two blocks in 
5 the decomposition tree. 

The low-pass data values are not considered to form 
part of the tree structure. The low-pass data values are 
encoded using another procedure SendLPF. In addition, the 
low-pass values are encoded using a different technique 
10 than that used in EncodeBlock , so a new procedure 
EncodeBlockLPF is required. 

sendLPF (decomp, x, y, Q) { I 
block « Readblock (decomp, OCTS^l, HH, x, y) ; 
EncodeBlockLPF (block, OCTS-1, Q) j 

15 } ' 

Accordingly, to encode the entire image, SendLPF is 
applied to all the block locations within the low pass 
band and SendTree is applied to the all the block 
locations in the HG, GH and GG bands, within the lowest 
20 octave. A procedure SendDecomp is therefore defined that 
encodes the entire image decomposition: 

SendDecomp (decomp, Q) { 

For (y-0; y<HEIGHT/2^; y«y+2) 
For (x=0; x<wiDTH/2^^; x=X'^2) { 
25 SendLPF (decomp, x, y, Q) ; 

SendTree (decomp, OCTS-l, HG, x, y, Q) ; 
SendTree (decomp, OCTS-1, GH, x, y, Q) ; 
SendTree (decomp, OCTS-1, GG, x, y, Q) ; 

} 

30 } 

Accordingly, the above functions define a method for 
encoding wavelet decomposed images. In terms of speed of 
encoding for real-world images, many of the trees are 
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terminated within the initial octaves so much of the 
decomposition is not examined. Due to this termination of 
many trees in the initial octaves, many data values need 
not be encoded which results in reducing the memori' 
5 bandwidth and block processing required to implement the 
compression/decompression method. Provided the functions 
Threshold, EncodeBlockLPF and Access require only simple 
calculations, the decomposed data values are rapidly 
encoded • 

10 To implement the function Access, a table containing 

all the addresses of the data values of the two- 
dimensional tree decomposition may be accessed using the 
variables x, y, sub and oct; For a small image having a 
small number of data values, this table lookup approach is 

15 reasonable. For images having, for example, approximately 
80 different values of x, 60 different values of y, four 
different values of suJb, and 3 or 4 values for oct, this 
table would contain approximately 150,000 10-bit 
locations. A less memory intensive way of determining the 

20 same X and Y addresses from the same variables is 
desirable. 

In accordance with one embodiment of the present 
invention, a function is used to determine the X and Y 
addresses from the variables y, sub and oct. Address 
25 X, for example, may be determined as follows: 

X =» « 1) + (sub » 1) ) « oct 

where « denotes one shift to the right of value x and 
where » denotes one shift to the left. 

Address Y, for example, may be determined as follows: 

30 Y - ((y « 1) + (1 & sub)) « oct 

where & denotes a bit-wise AND function. 

In a high performance system, the function Access may 
be implemented according to the following method. The 
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recursive function call and the table lookup methods 
described above are often too slow to implement in real 
time software or in hardware. Figures 27 and 28 
illustrate how the tree decomposition of Figure 25 is 
5 traversed in order to generate tokens and encode two-by- 
two blocks of data values. The X and the Y in Figures 27 
and 2 8 denote coordinate addresses in the two-dimensional 
matrix of Figure 18, In order to traverse the tree of the 
decomposition of Figure 25, it is necessary to be able to 

10 determine the X and Y addresses of the data values 

represented in Figure 25. Figure 27 illustrates how the X 
and y address of a two- by -two block of data values are 
determined for those two-by-two blocks of dalta values | 
located in octave 0 of the decomposition of Figure 25. 

15 Similarly, Figure 28 illustrates how the X and Y addresses 
of the three two-by-two blocks of data values in octave l 
of the decomposition as well as the one two-by-two block 
of data values of the low pass component of the 
decomposition of Figure 25 are determined. X as well as Y 

20 are each functions of oct, TresRoot, and suJb« The values 
of sui?, and sub,^ are determined by the sub-band of the two- 
by-two block of data values sought. 

Figure 29 is a chart illustrating the values of suJb, 
and suJb^ for each sub-band of the decomposition. If, for 

25 example, a two^by-two block of data values is sought in 
the HH band, then the values of sujbj, and suby are 0 and 0, 
respectively. The values Treei^oot, and TreeRooty together 
denote the particular tree of a decomposition containing 
the particular two-by-two block of the data values sought. 

30 In Figures 27 and 28, the rectangles represent 

digital counters. The arrows interconnecting the 
rectangles indicate a sequence of incrementing the 
counters. For example, the right most rectangle in Figure 
27, which is called counter CI, has a least significant 

35 bit represented in Figure 27 as bit Cl^ and a most 

significant bit represented as bit Cly. Similarly, the 
next rectangle to the left in Figure 27 represents a 
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digital counter C2 having two bits, a least significant 
bit C2, and a most significant bit C2^. The structure of 
the X, Y address depends on the octave in which the two- 
by-two block of data values being sought resides. To 
5 generate the X, Y address in octave oct = 1, the counter 
CI is not included, the sub, and sub^ bits indicating the 
sub-band bits are shifted one place to the left, and the 
least significant bits are filled with zeros. The 
incrementing of the counters in Figure 28 proceeds as 

10 illustrated by the arrows. 

To determine the X and Y addresses of the four data 
values of the low pass component HHHH of Figure 25^ Figure 
28 is used. Because the two-by-two block of data values 
being sought is a two-by-two block of the low pass 

15 component, the values ot sxxb^ and sub, are 0, 0 as required 
by the table of Figure 29. The C2 counter of Figure 28 
increments through the fo\ir possible values of C2, and C2, 
to generate the four addresses in the two-by-two block of 
data values of the HHHH in the low pass component of 

20 Figure 25. The value of rre©i?oct, and TrMRoot^ are zeroes 
because this is the first tree of the decomposition. For 
subsequent trees of the decomposition, Trm^Root^ and 
rreeJ?oot, are incremented as illustrated by the arrows in 
Figure 2 8 so that the X and Y addresses of the other two- 

25 by-two blocks of data values in the low pass component of 
the tree decomposition can be determined. After this HHHH 
two-by-two block of data values is located/ the four data 
values are encoded and the search through the tree 
structure proceeds to the two-by-two block of data values 

30 in octave l denoted HHHG in Figure 25. To determine the X 
and Y addresses of the four data values of this two-by-two 
block, the value of bits sub, and sub, are changed in 
accordance with Figure 29. Because this two-by-two block 
is in the HG sub-band, the values of sub^^ and sub, are 0 

35 and 1, respectively. The C2 counter is then incremented 
through its four values to generate the four addresses of 
the four data values in that block. Supposing, that this 
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two-by-two block is determined 'to be "interesting" then an 
interesting token is sent, each of the four data values of 
the block are encoded, and the tree is then ascended to 
the two-by-two block of data values in octave 0 denoted 
5 HG#l- These four addresses are determined in accordance 
with Figure 27. Because the sub-band is sub-band HG, the 
values of the bits suJb^ and suby are 0 and 1, respectively. 
Counter CI is then incremented so that the four addresses 
illustrated in the two-by-two block octave 0 HG#1 of 

10 Figure 25 are generated. If the two-by-two block is 
interesting, then the interesting token is sent and the 
four data values are encoded. If the two-by-two block is 
determined not to be interesting, then a non- interesting 
token is sent and the four data values are not encoded. 

15 The search through the tree structure of the decomposition 
then proceeds to octave 0 block HG#2. After the four 
addresses of the octave 0 block HG#1 are generated, the C2, 
bit of the C2 counter is incremented in accordance with 
the arrows shown in Figure 27. Accordingly, the octave o 

20 block HG#2 is addressed when once again the 01 counter 

increments through its four states. If the data values of 
this two-by-two block are determined to be "interesting", 
an interesting token is sent followed by the encoded data 
values. If the data values of the two-by-two block are 

25 determined to be non-interesting, then a non-interesting 
token is sent. After all the search of the four two-by- 
two blocks of the octave 0 HG sub-band are searched, then 
that HG tree is terminated and the search proceeds to 
determine the four addresses of the four data values of 

30 the octave 1 HHGH two-by-two block. In accordance with 
this technique, it is possible to traverse the structure 
of the decomposition and determine the addresses of any 
two-by-two block in any octave or any sub-band with 
minimum overhead. Moving between consecutive addresses or 

3 5 descending trees is a simple operation when compared to 
the snaking address path used by other compression methods 
such as JPEG. 
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When implemented in software, this technique enables 
real time compression and decompression whereas other 
techniques may be too slow. If implemented in hardware, 
this technique provides for a reduced gate count and an 
5 efficient implementation. Although this example shows one 
way of traversing the tree structure of wavelet transform 
decomposition, it is possible to traverse the tree 
structure in other ways simply by changing the control 
structure represented in Figures 27 and 28 to allow for a 
10 different traversal of the tree structure. For example, 
all of the low pass HHHH blocks can be located and encoded 
first followed by all of the HHHG tree of the 
decomposition, and then all of the HHGH trees, and then 
all of the HHGG trees. 

15 QUANTIZATION 

Each data value of each two-by*tvo block of the tree 
decomposition which is determined to be "interesting" is 
quantized and then Huffman encoded. A linear mid-step 
quantizer with double-width-0 step is used to quantize 

20 each of the data values. Figure 30 Is an illustration of 
the quantization of a 10-bit twos complement data value. 
The range of the 10-bit data value to be quantized ranges 
from -512 to 511 as illustrated by the numbers above the 
horizontal line in Figure 30. This range is broken up 

25 into a plurality of steps. Figxxre 31 represents one such 
step of data values which extends from 128 to 256 in 
Figure 30. All incoming data values having values between 
128 and 255 inclusive are quantized by dividing the data 
value by the value qstep. Accordingly, the data value A 

30 having a value of 150 as illustrated in Figure 31 is 
divided by the gstep value 128 and results in a gindex 
number of 1. Integer division is used to generate qindex 
and the fractional part of the remainder is discarded. 
Once the qindex number is determined, the qindex number is 

35 Huffman encoded. An overall Q value is sent once per 
frame of compressed data values. The value gstep is 
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determined from the overall 0 value as described below. 

To inverse quantize the qindex number and the qstep 
value to determine the value of the transformed data 
values before inverse transformation, the device decoding 
5 the incoming quantized values calculates the value of 

gstep using the value of Q according to a method described 
below. Once the value of gstep in , determined, qindex for 
a given data value is multiplied by gstep. 

In the example! of Figure 31, qindex Value 1 times 

10 qstep 128 results in an inverse quantized value of 128. 
If this inverse quantized value of 128 were used, however, 
all the data values in the step 128 through 255 would be 
inverse quantized to the value of 128 at the left end of 
the step. This would result in unacceptably large errors. 

15 On the other hand, if all the data values in the range of 
Figure 31 were inverse quantized to the mid-step value 
191, then less error would result. Accordingly, an 
inverse quantized value gvalve can be calculated from 
gindex and qstep as follows: 



2 0 qval ue{ qindex, Qscep) - 



qindex* qstep-^^SE^SE -i| if <7ijadex<0 
0 if qindex'Q 

qindex* qscep-^ 



The human visual system, however, has different 
sensitivities to quantization errors depending upon the 
particular sub-band containing the quantized data values. 
The human visual system performs complex non-linear 

25 processing. Although the way the human visual system 
relates image intensities to recognizable structures is 
not well understood, it is nevertheless important to take 
advantage of as much information about the human visual 
system as possible in order to maximize compression ratio 

30 versus picture quality. The wavelet transform 

approximates the initial image processing performed by the 
human brain. Factors such as spatial frequency response 
and Weber's Law can therefore be applied directly to the 
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wavelet transformed data values because the transformed 
data values are in a convenient representation. 

Figure 32 shows the sensitivity of the human eye to 
spatial frequency. Spatial frequency is measured in 
5 cycles c per visual angle 6. A screen is positioned at a 
distance d from an observer as illustrated in Figure 33. 
A light of sinusoidally varying luminance is projected 
onto the screen. The spatial frequency is the number of 
luminance cycles c per visual degree 0 at distance d. 

10 Note from Figure 32 that the sensitivity of the human eye 
varies with spatial frequency. Accordingly, the value of 
gstep is varied depending on the octave and sub-band of 
the data valve being quantized. The gstep at which a 
data valve is quantized is determined from the variables 

15 oct, sujb and Q for that data valve as follows: 

gstep (oct,suJb,0) « {? * hvsjCactorioct,sub) 

r , fl.OO if oct=Ol 
if sub^GG] ^ 0.32 if oc£:=l 
otherwisef 0-16 if oct.2 
otnerwisej f.^o if oct-3j 

The scaling factors 1.00, 0.32, 0.16 and 0.10 relate to 
the spatial frequency scale of Figxire 32 to take into 
20 account the frequency dependent sensitivity of the human 
eye. 

It is to be understood that scaling factors other 
than 1.00, 0.32, 0.16 and 0.10 could be used. For 
example, other scaling factors can be used where the 

25 quantizer is used to compress audio data which is received 
by the human ear rather than by the human eye. Moreover, 
note that the sub-band GG is quantized more heavily than 
the other sub-bands because the sub-band GG contains 
diagonal information which is less important to the human 

30 eye than horizontal and vertical information. This method 
can also be extended down to the level of two-by-two 
blocks of data values to further tailor the degree of 
quantization to the human visual system. The function 
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hvs_f actor which has only two parameters in the presently 
described embodiment is only one embodiinent of the present 
invention. The function hvs_f actor , for example, can take 
into account other characteristics of the human visual 
5 system other than odt and sub, such as the luminance of 
the background and texture masking. 

THRESHOLDING 

For each new two-by-*two block of data values in the 
tree decomposition, a decision must be made as to whether 
10 the block is "interesting" or "non-interesting" • This can 
be done by the function threshold t 

11 I 
threshold (block, limit) = limit > \^^^^^iyUx}\ 

(equ. 60) 

The sum of the absolute values of the data values of the 
15 block block is determined as is represented by the double 

summation to the right of the less than sign and this 

value is compared to a threshold value limit. 

"Interesting" blocks are those blocks, for which the sum 

of the absolute values of the four data values exceeds the 
20 value limit, whereas "non-interesting" blocks are those 

blocks for which the sum is less than or equal to the 

value limit • 

The value limit takes into account the variable 
quantizer step size gstep which varies with octave. For 

25 exainple, a two-by-two block of data values could be 
determined to pass the test threshold, but after 
quantizing by gstep could result in four zero quantized 
values* For example, all data values between -128 and 127 
are quantized to have a quantized gindejc of zero as is 

30 shown in Figure 30 even if some of those data values are 
determined to correspond with an "interesting" two-by-two 
block. For this reason, the value limit is calculated 
according to the equation: 
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limit = ^*Bthreshold*qstep (equ, 61) 

In this equation "Bthreshold^^ is base threshold image 
factor. In the presently described example, this base 
threshold is equal to 1.0. The value of 1.0 for the base 
5 threshold Bthreshold was determined through extensive 
experimentation on test images. The factor 4 in equation 
61 is included to account for the fact that there are four 
data values in the bloclc under consideration. In this way 
blocks are not determined to be interesting, the data 
10 values for which the quantizer will later reduce to zeros. 
This weighted threshold factor lijnit also reduces the 
number of operations performed in the quantizer because a 
fewer nximber of data values are quantized* 

HUFFMAN CODING 
15 The wavelet transform produces transformed data 

values whose statistics are vastly different from the data 
values of the original image. The transformed data values 
of the high-pass sub-bands have a probability distribution 
that is similar to an exponential or Laplacian 
20 characteristic with mean zero. 

Figure 34 shows the distribution of high pass data 
values in a four octave wavelet decomposition of the test 
image Lenna. Figure 35 shows the distribution of the data 
values of the test image Lenna before wavelet transforma- 
25 tion. The low-pass component data values have a flat 
distribution that approximates the distribution of 
luminance and chrominance values in the original image. 
The high and low pass data values are encoded differently 
for this reason. 
3 0 The low pass component data values are encoded by the 

function EncodeBlockLPF as follows: 

EncodeBlockLPF ( block, OCT-l, Q) { 

output ( blocic(0] [0]/gstep( OCT-1, HH, Q))} 
output ( bioc*[0] [l]/gstep( OCT-l, HH, 0) ) ; 
35 Output ( JbiocJcfl] [01/qstep( OCT-l, HH, Q)); 
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t 

Output ( block[l][l]/q£tepi OGT-l, HH , Q) ) ; } 

After encoding, the low-pass data values are 
quantized and output into the compressed data stream. The 
low pass data values are not Huffman encoded, 
5 The high frequency component data values which pass 

the threshold test are quantized and Huffman encoded to 
take advantage of their Laplacian distribution. Function 
EncodeBlock performs the quantization and the Huffman 
encoding for each of the four data values of an 

10 interesting high frequency component block block. In the 
function EncodeBlock, the variable suJb is provided so that 
when function qstep is called, different quantization 
qstep values can be used for different high frequency 
component sub-bands. The function huff man performs a 

15 table lookup to a fixed Huffman code table such as the 
table of Table 3. The function EncodeBlock is defined as 
follows: 

EncodeBlock (block, oct, sub, Q) { 

Output (hurfjnan (JblocictO] [0]/gstep(oct, sub, (?))); 
20 Output(hu//man(Jbloc;ctO] [l]/gstep(oct, sub, 0))); 

Out,put(huffman{block[l][0]/qstep{oct, sub, Q))); 
Output,lhuffman(block[l][l]/qstep{oct, sub, 0))); 

} 
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15 



^ JLJlQGX 


Huf fnan code 
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1100000011111111 
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11000001 
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X \i A 




X U O X 


• 


• 


6 


10 0 00001 


7 . . 21 


10 000000 ( qind^x] -7) 


22 . . 37 


100 000001111( \<Tdjidmx\ -22) 


38 . . SIX 


100000 0 0 11111111 



Table 3 

The second bit from the left in the Huffman code of 
Table 3 is a sign bit. The value |gij2dejr|-7 is 
represented with 4 bits in the case 7 < |gii2cfex|< 21. The 
25 value |gindex|-22 is represented uith 4 bits in the case 
22 <|glndejc|< 37) . 

ENCODING OF TOKENS 
At high compression ratios the number of bits in the 
compressed data stream used by tokens may be reduced by 
3 0 amalgamating groups of "non-interesting" tokens. This can 
be achieved by introducing new tokens. In accordance with 
one embodiment of the present invention, two new tokens, 
OctEmpty and Oct/^otEmpty are used. For a high pass 
component block in a tree above octave zero, there are 
35 four branches. The additional pair of tokens indicate 
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whether all four are non^interesting. If all four are 
non-interesting, only a single OctEmpty token need be 
sent. Otherwise, an OctNotEmpty token is generated before 
the four branches are encoded. The particular token 
5 scheme described above was selected more to simplify the 
hardware and software implementations than it was to 
achieve in the best compression ratio possible. Other 
methods of representing relatively long sequences of token 
bits in the compressed data stream using other tokens 
10 having a relatively fewer number of bits may be used in 
place of the tokens OctEmpty and OctNotEmpty to achieve 
higher compression ratios. 

. I 

VIDEO ENCODING AND DECODING 
In comparison with the coding of ^ still image, the 

15 successive images of a video sequence typically contain 
much redundant information. The redundancy of this 
information is used to reduce the bit rate* If a location 
in a new frame of the video contains the same or 
substantially the same information as a corresponding 

20 location in the previous old frame of video, that portion 
of the new frame need not be encoded and introduced into 
the compressed data. This results in a reduction in the 
total number of bits in the encoded bit stream. 

iPigure 3 6 illustrates a video encoder 31 and a video 

25 decoder 32. A video input signal is transformed by a 

forward wavelet transform block 33, the output of which is 
written to a new frame store 34. The first frame of video 
information in the new frame store 34 is referred to as 
the new frame because no previous frame exists in the old 

3 0 frame store 35 for containing an old frame. A comparison 
tree encoder 36 therefore generates tokens and transformed 
data values as described above from the data values output 
from new frame store 34. The transformed data values are 
quantized by quantizer 37 into qindex levels. These 

3 5 qindex levels are then Huffman coded by the Huffman 

encoder 38. The resulting encoded data values are then 
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combined with the tokens in buffer 3 8A to form a 
decompressed data bit stream 39. 

An essential part of this method is that the old 
frame present in the video encoder 31 is exactly the same 
5 as the old frame 4 0 present in the video decoder 32, This 
allows the decoder 32 to be able to correctly decode the 
encoded bit stream 3 9 due to the fact that the encoded bit 
stream contains differences between new and old images and 
due to the fact that parts of the new frame are not sent 

10 due to compression. An inverse quantizer 41 is therefore 
provided in the video encoder 31 to inverse quantize the 
gindex levels and to store the old frame as sent into old 
frame store 35 for future comparison with the next frame 
of the video input signal. I 

15 In the video decoder 32, the compressed data stream 

3 9 is received by a buffer 42. The toktens are separated \ 
from the Huffman encoded qindex levels. The Huffman 
encoded qindex levels are supplied to a Huffman decoder 
43, the output of which is supplied to an inverse 

20 quantizer 44. The output of the inverse quantizer 44 is 
written into old frame store 40 under the control of the 
comparison tree decoder 45. Comparison tree decoder 45 
determines what is written into the old frame store 40, 
depending in part on the tokens received from buffer 42. 

25 Once a new frame of transformed data values is present in 
old frame store 40, an inverse wavelet transform 46 
inverse transforms that frame of transformed data values 
into a corresponding video output signal. To prevent the 
inverse wavelet transform 46 from overwriting and 

30 therefore corrupting the contents of old frame store 40 
when it reconstructs data values corresponding to the 
original new frame data values, an intermediate frame 
store 47 is maintained. 

The octave one HHHG, HHGH, HHGG, and HHHH from Figure 

3 5 25 are read from the old frame store 40 by the inverse 
wavelet transform 4 6 to perform the octave 1 inverse 
transform as described above. However, the resulting 



CIIQCTITI nr !^HFFT /RIfl F OF^ 



wo 94/23385 PCT/GB94/00677 

- 68 - 

octave 0 HH sub-band, output from the inverse wavelet 
tranform 4 6 is now written to the intermediate frame store 
47, so as not to corrupt the old frame store 40. For the 
octave 0 inverse wavelet transform, the HG, GH, and GG 
5 sub-bands are read from the old frame store 40, and the HH 
sub-band is read from the intermediate frame store 47, to 
complete the inverse wavelet transform. 

When the second frame of compressed video data 39 is 
received by the video decoder 32, the tokens received by 

10 the comparison tree decoder 45 are related to the contents 
of the previous frame of video information contained in 
old frame store 40. Accordingly, the video decoder 32 can 
reconstruct the latest frame of video data using the 
contents of the frame store 40 and the data values encoded 

IS in the compressed data stream 39. This is possible 
because the compressed data stream contains all the 
information necessary for the video decoder 32 to follow 
the same traversal of the tree of the decomposition that 
the encoder used to traverse the tree in the generation of 

20 the compressed data stream. The video decoder 32 

therefore works in lock step with the video encoder 31. 
Both the encoder 31 and the decoder 32 maintain the same 
mode at a corresponding location in the tree. When the 
encoder 31 determines a new mode, it incorporates into the 

25 compressed data stream 39a corresponding token, which the 
video decoder 32 uses to assume that new mode. 

Figure 37 illustrates the modes of operation of one 
possible embodiment of the present invention. To explain 
the operation of the video encoder 31 and the video 

30 decoder 32, an example is provided. The initial frame of 
the video sequence is processed by the video encoder 31 in 
still mode. Still mode has three sub-modes: STILL, 
VOID_STILL, and LPF_STILL. The low pass two-by-two blocks 
of data values of the decomposition cause the comparison 

3 5 tree encoder 3 6 of video encoder 31 to enter the LPF STILL 
sub-mode. In this sub-mode, the four data values of the 
two-by-two block are quantized but are not Huffman 
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encoded^ Similarly, no token is generated. The 
successive low pass component two-by-two blocks of data 
values are successively quantized and output into the 
compressed data istream 39, , 
5 Next, the lowest frequency octave of one of the sub- 

bands is processed by the comparison tree encoder 36. 
This two-by-two block of data values, corresponds with 
block HHHG illustrated in Figure 25. The four data values 
of this two-by-two block are tested against the threshold 

10 limit to determine if it is "interesting". If the 

two-by-two block HHHG is interesting, then a single bit 
token 1 is generated, as illustrated in Figure 27, the 
mode of the comparison tree encoder remains in STILL mod^, 
and the four data values of the two-by-two block HHHG are 

15 successively quantized and encoded and output into the 
compressed data stream 39. 

For the pxirposes of this example, block HHHG Is 
assumed to be interesting. The tree structure of Figure 
25 is therefore ascended to octave 0 two-by-two block 

20 HG#1. Because the comparison tree encoder 31 remains in 
the STILL mode, this block is encoded in the STILL mode. 
The four data values of block HG#l are tested to determine 
whether or not they are interesting. This sequence of 
testing the successive blocks of the tree structure is 

25 repeated as described above. 

After the traversal of the four octave 0 sub-blocks 
HG#1, HG#2, HG#3 and HG#4 , the comparison tree encoder 36 
proceeds in the tree structure to the two-by-two block of 
data values in octave i, block HHGH. For purposes of this 

30 example, this two-by-two is non-interesting. After the 
comparison tree encoder 3 6 reads the four data values,, the 
result of the threshold test indicates a non- interesting 
two-by-two block. As illustrated in Figure 37, the 
encoder 31 which is in the still mode now generates a 

3 5 single bit token 0 and the comparison tree encoder 36 
enters the VOID_STILL sub-mode. Although no additional 
information is output into the compressed data stream 39, 
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the comparison tree encoder 3 6 proceeds to write O's into 
the four locations of the tvo-by-two block HHGH, as well 
as all the locations of the two*by-two blocks in the tree 
above the non- interesting two-by-two block HHGH. In the 
5 example of Figure 25, the comparison tree encoder 36 
writes 0»s into all the addresses of blocks HHGH, GH#1, 
GH#2, GH#3 and GH#4 . This zeroing is performed because 
the video decoder 3 2 will not be receiving the data values 
corresponding to that tree. Rather, the video decoder 32 

10 will be receiving only a non-interesting token, a single 
bit 0. The video decoder 32 will therefore write zeros 
into frame store 4 0 in the remainder of the corresponding 
tree. In order to make sure that both the video encoder 
31 and the video decoder 32 have exactly the same old 

15 frame 35 and 40, the video encoder too must zero out those 
non- interesting blocks. 

After the first frame of video data has been encoded 
and sent in STILL mode, the next frame of video data is 
processed by the video encoder 31, By default, the 

20 encoder now enters SEND mode. For lowpass frequency 

component two-by-two blocks, the video encoder 31 enters 
the LPF_SEND mode as illustrated in Figure 37. The 
encoding of such a lowpass component two-by-two block 
corresponds with the encoding of two-by-two block HHHH in 

25 Figure 25. However, now the comparison tree encoder 36 
has both a new frame in frame store 34 as well as an old 
frame in frame store 35. Accordingly, the comparison tree 
encoder 36 determines the arithmetic difference of the 
respective four data values in the new frame from the four 

3 0 data values in the old frame at the corresponding position 
and compares the sum of those differences with a compare 
threshold. The compare threshold, compare, is calculated 
from a base compare threshold "Bcompare" as in the case of 
the previous threshold which determines which blocks are 

35 interesting, similar to equations 60 and 61. If the sum 
of the differences is less than the compare threshold, 
then the video encoder 31 sends a single bit token 0 and 
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remains in the LPF_SEND mode, as illustrated in Figure 37. 
The video encoder 31 does not transmit any data values 
corresponding to the lowpass frequency component 
two-by-two block. 
5 If, on the other hand, the sum of the arithmetic 

differences exceeds the compare threshold, then a single 
bit token 1 is generated, as illustrated in Figure 37. m 
this case, the vidpo encoder 31 sends the arithmetic 
differences of each of the successive four data values of 

10 the new frame versus the old frame to the quantizer 37 and 
then to the Huffman encoder 38. The arithmetic 
differences are encoded and sent rather than sending the 
actual data values because this results in fewer bits due 
to the fact that the two blocks in the new and old framis 

15 are quite similar under normal circumstances. 

When the video encoder 31 proceeds to encode the \ 
octave 1 sub-band HHHG, as illustrated in Figure 25, the 
video encoder 31 enters the SEND mode, as illustrated in 
Figure 37. In this mode, the comparison tree encoder 36 

20 compares the data values of the new two-by-two block with 
the data values of the old two-by-two block and performs a 
series of arithmetic operations to generate a series of 
flags, as illustrated in Figure 38. Based on these flags, 
the video encoder 31 generates a 2 -bit token and enters 

25 one of four new modes for that two-by-twb block. If, for 
example, the two-by-two block HHHG in Figure 25 is 
received by the video encoder 31, then flags ozilag,. 
nzflag, newjz, noflag, motion, origin, and no_z are 
determined. The values of these flags are determined as: 



1 1 

30 nz = 5252 |new(xl[y]| (equ. 62) 

jc-0 y«0 

no = EE l^^^t^Hy]- old[x][y]| (equ. 63) 

jf-o y»o 
X I 

^2 = J^J^ \oldlx][y]\ (equ. 64) 

x^o y-o 
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nzflag = nz < limit (equ. 65) 

noflag - no < compare (equ, 66) 

origin = nz < no (equ. 67) 

motion = ((nz + oz) << oct) < no (equ. 68) 

5 new^z = |new[x][y]| <qstep , 0 < x/ < 1 (equ. 69) 

no_z = (new[x][y] - old [x] [y ] | < qstep, 0^x,y<l (equ. 70) 

ozflag ^ {old[x][y] = 0; for all 0 sx, y<l} (equ. 71) 



Based on the values of these flags, the new mode for 

10 the two"by-two block HHHG is determined, from Figure 38. 

If the new mode is determined to be the SEND mode, 
the 2-bit token 11 is sent as indicated in Figure 37. The 
arithmetic differences of the corresponding four data | 
values are determined, quantized, Huffman encoded, and 

15 sent into the compressed data stream 39* 

In the case that the flags indicate the new mode is 
STILL_SEND, then the 2--bit token 01 is sent and the new 
four data values of the two- by-two block are quantized, 
Huffman encoded, and sent. Once having entered the 

20 ST1LL_SEND mode, the video encoder 31 remains in the 
STILL_S£ND mode until the end of the tree has been 
reached. In this STILL_SEND mode,, a single bit token of 
either 1 or 0 precedes the encoding of each block of data 
values. When the VOID mode is entered from STILL_SEND 

25 mode, the video encoder 31 generates a single bit 0 token, 
then places zeros in the corresponding addresses for that 
two-by-two block, and then proceeds to place zeros in the 
addresses of data values of the two- by -two blocks in the 
tree above. 

3 0 In the event that the flags indicate that the video 

encoder 31 enters the VOID mode from SEND mode, a 2 -bit 
token 10 is generated and the four data values of that 
two-by-two block are replaced with zeros. The VOID mode 
also results in the video encoder 31 placing zeros in all 

3 5 addresses of all data values of two-by-two blocks in the 
tree above. 

In the case that the flags indicate that there is no 
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additional information in the tree being presently 
encoded, namely, the new and the old trees are 
substantially the' same, then a 2-bit token of 00 is 
generated and the video encoder 31 proceeds to the next 
5 tree in the decomposition. 

In general, when the video encoder 31 enters VOID 
mode, the video encoder will remain in VOID mode until it 
determines that the old block already contains four zero 
data values. In this case, there is no reason to continue 

10 in VOID mode writing zeros into that two-by-two block or 
the remainder of the blocks in the tree above because it 
is guaranteed that the old tree already contains zeros in 
these blocks. This is true because the old tree in frame 
store 35 has previously been encoded through the inverse 

15 quantizer 41. 

Because the video decoder 32 is aware of the tree 
structure of the decomposition, and because the video 
encoder 31 communicates with the video decoder 32 using 
tokens, the video decoder 32 is directed through the tree 

20 structure in the same manner that the video encoder 31 
traverses the tree structure in generating the compressed 
data stream 39. In this way the video decoder 32 writes 
the appropriate data values from the decompressed data 
stream 39 into the corresponding positions of the old data 

25 frame 40. The only flag needed by the video decoder 32 is 
the ozflag, which the video decoder obtains by reading the 
contents of old frame store 40. 

RATE CONTROL 
All transmission media and storage media have a 
3 0 maximum bandwidth at which they can accept data. This 
bandwidth can be denoted in terms of bits per second. A 
standard rate ISDN channel digital telephone line has, for 
example, a bandwidth of 64 kbits/ sec. When compressing a 
sequence of images in a video sequence, depending upon the 
3 5 amount of compression used to compress the images, there 
may be a relatively high number of bits per second 
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generated. This number of bits per second may in some 
instances exceed the maximum bandwidth of the transmission 
media or storage device. It is therefore necessary to 
reduce the bits per second generated to insure that the 
5 maximum bandwidth of the transmission media or storage 
device is not exceeded. 

One way of regulating the number of bits per second 
introduced into the transmission media or storage device 
involves the use of a buffer. Frames having a high number 

10 of bits are stored in the frame buffer, along with frames 
having a low number of bits, whereas the number of bits 
per second passing out of the buffer and into the 
transmission media or storage device is maintained at a 
relatively constant number. If the buffer is suf f icientlly 

15 large, then it is possible to always achieve the desired 
bit rate as long as the overall average of bits per secoi;id 
being input into the buffer over time is the same or less 
than the maximum bit rate being output from the buffer to 
the transmission media or storage device* 

20 There is, however, a problem associated with large 

buffers in video telephony. For a large buffer, there is 
a significant time delay between the time a frame of video 
data is input into the buffer and time when this frame is 
output from the video buffer and into the transmission 

25 media or storage device. In the case of video telephony, 
large buffers may result in large time delays between the 
time when one user begins to speak and the time when 
another user begins to hear that speech. This time delay, 
called latency, is undesirable. For this reason, buffer 

30 size is specified in the standard H.261 for video 
telephony. 

In accordance with one embodiment of the present 
invention, a rate control mechanism is provided which 
varies the number of bits generated per frame, on a frame 
3 5 by frame basis. Due to the tree encoding structure 
described above, the number of bits output for a given 
frame is dependent upon the number of trees ascended in 
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the tree encoding process. The decisions of whether or 
not to ascend a tree are made in the lowest high frequency 
octaves of the tree structure. As can be seen from Figure 
25/ there are relatively few number of blocks in the 
5 lowest frequency of the sub-bands, as compared to the 

number of blocks higher up in the sub-band trees. Given a 
particular two-by-twp block in the tree structure, it is 
possible to decrease the value of Q in the equation for 
the threshold limit until that particular block is 

10 determined to be "interesting". Accordingly, a particular 
Q is determined at which that particular block becomes 
interesting. This process can be done for each block in 
the lowest frequency HG, GH and GG sub-bands. In this ^ 
way, a histogram is generated indicating a number of 

15 two-by-two blocks in the lowest frequency of the three 
sub-bands which become interesting at each particular ^ 
value of 0* 

From this histogram, a relationship is developed of 
the total number of two-by-two blocks in the lowest 

20 frequency of the three sub-bands which are interesting for 
a given value of Q. Assuming that the number of blocks in 
the lowest frequency octave of the three sub-bands which 
are interesting for a given value of Q is representative 
of the number of bits which will be generated when the 

25 tree is ascended using that given valiie of it is 

possible to determine the value of 0 which a desired 
number of bits will be generated when that frame is coded 
with that value of Q. Furthermore, the greater the 
threshold is exceeded, the more bits may be needed to 

30 encode that tree. It is therefore possible to weight by Q 
the number of blocks which are interesting for a given 
value of Q. Finally, the Q values so derived should be 
averaged between frames to smooth out fluctuations. 

The encoder model RMS of the CCITT Recommendation 

3 5 H.261 is based on the DCT and has the following 

disadvantages. The rate control method used by RM8 is a 
linear feedback technique. Buffer fullness is 
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proportional to Q. The value of Q must be adjusted after 
every group of blocks (GOB) to avoid overflow or underflow 
effects. This means that parts of the image are 
transmitted at a different level quality from other parts. 
5 During parts of the image where little change occurs, Q 
drops which can result in uninteresting areas being coded 
very accurately. The objects of interest are, however, 
usually the moving ones. Conversely, during the coding of 
areas of high activity^ Q rises creating large errors in 

10 moving areas. When this is combined with a block based 
transform, the errors can become visually annoying. 

The method of rate control described in connection 
with one emibodiment of the present invention uses one 
value of Q for the whole frame. The value of Q is only 

15 adjusted between frames. All parts of an image are 
therefore encoded with the same value of Q, Moreover, 
because the tree structure allows a relatively few number 
of blocks to be tested to determine an estimate of the 
number of bits generated for a given frame, more 

20 intelligent methods of varying Q to achieve an overall 
desired bit rate are possible than are possible with 
conventional compression/decompression techniques. 

TREE BASED MOTION ESTIMATION 
Figure 3 9 represents a black box 1 on a white 

25 background 2. Figure 40 represents the same black box 1 
on the same white background 2 moved to the right so that 
it occupies a different location. If these two frames of 
Figures 39 and 40 are encoded according to the above 
described method, there will be a tree in the wavelet 

30 decomposition which corresponds with the white-to-black 
edge denoted 3 in Figure 39. Similarly, there will be 
another tree in the wavelet decomposition of the image of 
Figure 4 0 which represents the white-to-black edge 3' the 
wavelet decomposition of the image of Figure 40. All of 

35 the data values corresponding to these two trees will be 
determined to be "interesting" because edges result in 
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interesting data values in all octaves of the 
decomposition. Moreover, due to the movement of the 
corresponding edge of black box 1, all the data values of 
the edges of both of these two trees will be encoded as 
5 interesting data values in the resulting compressed data 
stream. The method described above therefore does not 
take into account that it is the same data values 
representing the same white-to-black edge which is present 
m both images but which is just located at' a different 
10 location. 

Figure 41 is a one dimensional representation of an 
edge. The corresponding low path component data values 
are not illustrated in Figure 41. Data values 4, 5, 6, 7\, 
8, and 9 represent the "interesting" data values of Fi^re 

15 41 whereas the other data values have low data values 

which makes those blocks "non-interesting", m the ' 
representation of Figure 41, data values 4 and 5 are 
considered a single two data value block. Similarly, 
blocks 6 and 7 are considered a single block and blocks 8 

20 and 9 are considered a single block. Figure 41, although 
it is a one dimensional representation for ease of 
illustration, represents the edge 3 of the frame of 
Figure 39. 

Figure 42 represents the edge 3' shown in Figure 40. 

25 Figure 42 indicates that the edge of black box l has moved 
in location due to the fact that the values 19 and 21 
which in Figure 41 were in the two data value block 8 and 
9 are located in Figure 42 in the two data value block 10 
and 11. In the encoding of Figure 42, rather than 

3 0 encoding and sending into the compressed data stream the 
values 19 and 21, a control code is generated which 
indicates the new locations of the two values. Although 
numerous control codes are possible, only one embodiment 
is described here. 

35 When the two data value block lO and 11 is tested to 

determine whether it is interesting or not, the block 
tests to be interesting. The neighboring blocks in the 
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Old frame are, however, also tested to determine whether 
the same values are present. In this case, the values 19 
and 21 are determined to have moved one two data value 
block to the right., An "interesting with motion" token is 
5 therefore generated rather than a simple "interesting- 
token. A single bit 1 is then sent indicating that the 
edge represented by values 19 and 21 has moved to the 
right. Had the edge moved to the left, a control code of 
0 would have been sent indicating that the edge 
10 represented by values 19 and 21 moved one location to the 
left. Accordingly, in the encoding of Figure 42 , an 
"interesting with motion" token is generated followed by a 
single control code 1. The interesting values 19 and 2i 
therefore need not be included in the compressed data 
IS stream. The video decoder receiving this "interesting 
with motion" token and this control code l can simply copy 
the interesting values 19 and 21 from the old frame into 
the indicated new location for these values in the new 
frame obviating the need for the video encoder to encode 
20 and transmit the actual interesting data values 

themselves. The same token and control codes can be sent 
for the two data values corresponding to a block in any 
one of the octaves 0, 1 or 2. 

Figure 43 represents the motion of the edge 3 of 
25 Figure 39 to a new location which is farther removed than 
is the new location of black box l shown in Figure 40. 
Accordingly, it is seen that the values 20 and 21 are 
located to the right at the two data value block 12 and 
13. In the encoding of this two data value block 12 and 
30 13 a token indicating "interesting with motion" is 
generated. Following that token, a control code i is 
generated indicating motion to the right. The video 
encoder therefore need not encode the data values 20 and 
21 but merely needs to generate the interesting with 
35 motion token followed by the motion to the right control 
code. When the video encoder proceeds to the two data 
values block 14 and 15, the video encoder need not send 



wo 94/23385 



PCT/GB94/(HW77 



- 79 - 

the "interesting with motion" token but rather only sends 
the left control code 0. Similarly, when the video 
encoder proceeds to encode the two data value block 16 and 
17, the video encoder only sends the left control code o. 
5 The control codes for octaves 0 and 1 do not denote motion 
per se but rather denote left or right location above a 
lower frequency interesting block of the moving edge. 
This results in the video encoder not having to encode any 
of the actual data values representing the moved edge in 
10 the decomposition of Figure 43. 

The one dimensional illustration of Figures 41, 42 
and 43 is presented for ease of illustration and 
explanation. It is to be understood, however, that this 
method of indicating edge motion is used in conjunction 

15 with the above described two dimensional wavelet 
decomposition such as the two dimensional wavelet 
decomposition illustrated in Figure 25. The video encoder 
searches for movement of the data values representing an 
edge only by searching the nearest neighboring blocks of 

20 data values in the old frame. This method can be used to 
search many neighbors or a few neighbors depending on the 
application. The counter scheme described in connection 
with Figures 27 and 28 can be used to determine the 
locations of those neighboring blocks. Although the edge 

25 motion illustrated in connection with Figures 41, 42, and 
43 shows the very same data values being moved in the tree 
structure of the decomposition, it is to be understood 
that in practice the values of the data values 
representing the same edge may change slightly with the 

30 movement of the edge. The video encoder takes this into 
account by judging corresponding data values using a 
motion data value threshold to determine if corresponding 
data values in fact do represent the same edge. By 
indicating edge motion and not sending the edge data 

3 5 values themselves it is possible to both increase the 
compression and also improve the quality of the 
decompressed image. 
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SIX COEFFICIENT QUASI -DAUBECHIES FILTERS 
The Daubechies six coefficient filters are defined by the 
six low pass filter coefficients, listed in the table 
below to 8 decimal places. The coefficients are also 
5 defined in terms of four constants, a, p, y and e, where a 
= 0.10588942, 0 = -0.54609641, y = 2.4254972 
and € = 3.0059769. 



10 





Daubechies 
coefficients 


Alternative 
representation 


Normalized 
coefficients 


Converted 
Coefficients 


a 


0.33267055 


1/e 


0.2352336 


30 










128 


b 


0.80689151 


7/e 


0.57055846 


73 










128 


c 


0.45987750 


-/S(a+7)/€ 


0.3251825 


41 










128 




-0.13501102 


/3(1 - ay)/€ 


-0.095467208 


-12 










128 


-e 


-0.08544127 


-ay/e 


-0.060416101 












128 




0.03522629 


a/€ 


0.024908749 


3 


1 






128 



Table 4 

15 The coefficients (a, b, c, -d, -e, f) sun to . The 
normalized coefficients sum to 1, which gives the filter 
the property of unity gain, which in terns of the 
alternative representation is equivalent to a change in 
the value of e to 4.2510934. These values can be 

20 approximated to any given precision by a set of fractions. 
In the example shown above, each of the normalized values 
has been multiplied by 128 and rounded appropriately, thus 
the coefficient a has been converted to -12. . Filtering 
is therefore possible using integer multiplications rather 

25 than floating point arithmetic. This greatly reduces 
implementation cost in terms of digital hardware gate 
count and computer software speed. The following 
equations show a single step in the filtering process, the 
outputs H and G being the low and high pass outputs, 

30 respectively: 

Hi=aDo+bDi+cD2-dD3-eD4+fD5 (equ. 72) 
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G,=-fD„-eD,+dD2+cD3-bD4+aDj (equ. 73) 

H, and G, are calculated as follows. Each data value D 
is multiplied by the, relevant integer numerator (30, 73, 
41, 12, 7, 3) and summed as shown. The values of H and G 
5 are found by dividing the summations by the constant 128. 
Because 128 is an integer power of 2> the division 
operation requires little digital hardware to implement and 
only simple arithmetic shift operations to implement in 
software. The filters H and G are quasi-perfect 
10 reconstruction filters: 

a+b+c-d-e+f=i (equ. 74) 

-f-e+d+c-b+a=0 (equ. 17S) 

a+c-e=| (equ. 76) 

f-d+b=.i (equ. 77) 

15 Equation 74 guarantees unity gain. Equation 75 

guarantees that the high pass filter will generate zero for 
a constant input signal. Equations 76 and 77 guarantee 
that an original signal once transferred can be 
reconstructed exactly. 

20 The following equations show a single step in the 

inverse transformation: 

Dj-2(-eH„-bGo+cH,+dG,+aH,-fG,) (equ. 78) 

D3=2(fHo+aGo-dH,+cG,+bHj-eG2) (equ. 79) 

As for the forward filtering process, the interleaved 
25 H and G data stream is multiplied by the relevant integer 
numerator and summed as shown. The output D data values 
are found by dividing the summations by the constant 64, 
which is also an integer power of 2. 

To calculate the first and last H and G values, the 
30 filter equations must be altered such that values outside 
the boundaries of the data stream are not required. For 
example, if Ho is to be calcualted using the six coefficient 
filter, the values D., and D.j would be required. Because 
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these values are not defined, a different filter is used at 
the beginning and end of the data stream. The new filters 
are determined such that the reconstruction process for the 
first and last two data values is possible. The following 
5 pair of equations show the filter used to calculate the 
first H and G values: 

Ho=cDo-dD,-eD2+fD5 (equ. 80) 

Go^dDo+cDi-bDj+aD, (equ. 81) 

The last H and G values are calculated with: 
10 Hj^aDj+bD^+cD^-dDB (equ. 82) 

G5«fD,-eD9+dDA+cDB (equ. 83) 

In this case, these equations are equivalent to using 
the non-boundary equations with data values outside the 
data stream being equal to zero. The following inverse 
15 transform boundary filters are used to reconstruct the 
first two and last two data values: 

I3o"2( (c-|)Ho+(d+-|)C7o*aff^-fGi) (equ. 84) 

^i=2((^-ci)/fo+(c-^)Go+i)frj-eGi) (egu. 85) 

DA-2(-eif,-2?C?,+ (c-^)«5*(cf-|)C?3) {equ. 86) 

D^-2[fH,^aG^-{d^^)H^^(c-^)G^) (equ. 87) 

INCREASING SOFTWARE DECOMPRESSION SPEED 
A system is desired for compressing and decompressing 
video using dedicated digital hardware to compress and 

20 using software to decompress. For example, in a video mail 
application one user uses a hardware compression expansion 
card for an IBM PC personal computer coupled to a video 
camera to record a video message in the. form of a video 
message file. This compressed video message file is then 

2 5 transmitted via electronic mail over a network such as a 
hardwired network of an office building. A recipient user 
receives the compressed video message file as he/she would 
receive a normal mail file and then uses the software to 
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decompress the compressed video message file to retrieve 
the video mail. The video mail may be displayed on the 
monitor of the recipient's personal computer. It is 
desirable to be able to decompress in software because 
5 decompressing in software frees multiple recipients from 
purchasing relatively expensive hardware. Software for 
performing the decompression may, for example, be 
distributed free of charge to reduce the cost of the 
composite system, 

10 In one prior art system, the Intel Indeo video 

compression system, a hardware compression expansion card 
compresses video and a software package is usable to 
decompress the compressed video. This system, however, 
only achieves a small compression ratio. Accordingly, 

15 video picture quality will not be able to be improved as 
standard personal computers increase in computing power 
and /or video bandwidth. 

The specif ication above discloses a method and 
apparatus for compressing and decompressing video. The 

20 software decompression implementation written in the 
programming language C disclosed in Appendix A only 
decompresses at a few frames per second on a standard 
personal computer at the present date. A method capable of 
implementation in software which realizes faster 

25 decompression is therefore desirable. 

A method for decompressing video described above is 
therefore modified to increase software execution speed. 
Although the b=19/32, a»ll/32, c-5/32 and d«3/32 
coefficients used to realize the high and low pass forward 

30 transform perfect reconstruction digital filters are used 
by dedicated hardware to compress in accordance with an 
above described method, the coefficients b=5/8, aa3/8, 
c-1/8 and d=l/8 are used to decompress in software on a 
digital computer. The coefficients are determined as shown 

35 in the table below. 
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^ ' ' -3415 (8) = 2.732 = 1 

8 

^ = " .5915(8) = 4.732 = 1 

8 

^ = = .1585 (8) » 1.268 « | 

^ ' ^^^^ = .0915 (8) = 0.732 = 1 



8 

^ Table 5 

An even start Inverse transform digital filter in 
accordance with the present embodiment is:, 

Do = 4[(b-a)Ho + (C-d)Go] (equ. 88) 

Where for example, D„ is a first inverse transformed data 
10 value indicative of a corresponding first data value of i 

row Of the original image, and where and Go are first low 

and high pass component transformed data values of a row bf 

a sub-band decomposition. 

An odd end inverse transform digital filter in 
15 accordance with the present embodiment is: 

Db - 4C(c+d)H, - (a+b)G,] (equ. 89) 

where, for example, D, is a last inverse transformed data 
value indicative of a corresponding last data value of a 
row of the original image, and where H, and G, are last low 
20 and high pass component transformed data values of a row of 
a sub-band decomposition. 

An odd interleaved inverse transform digital filter in 
accordance with the present embodiment is: 

= iH(x-l,-lGCx.l)+lH(x)*jG(x) (equ. 90) 

25 An even interleaved inverse transform digital filter 

in accordance with the present embodiment is: 

^ = -i«(''-l)-^iG(x-l) + iH(x) + lG(x) (equ. 91) 

As indicated by equations 90 and 91, the odd and even 
interleaved inverse transform digital filters operable on 
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the same H and G values of the sub-band decomposition but 
generate the odd and even inverse transformed data values 
in a row between the even start and odd end filters of 
equations 88 and 89/- 
5 Using the above even start, odd end, odd interleaved 

and even interleaved inverse transform digital filters, a 
frame rate of approximately 15 frames/second is realizable 
executing on a Macintosh Quadra personal computer having a 
68040 microprocessor. Digital filters using the 
10 coefficients b=:5/8, a«3/8, c=l/8 and d=:l/8 may also be 
realized in dedicated digital hardware to reduce the cost 
of a dedicated hardware implementation where a slightly 
lower compression ratio is acceptable. 

To further increase software decompression speed when 
15 decompressing video on a digital computer, only two octaves 
of inverse transforin are performed on video which was 
previously compressed using three octaves of forward 
transform. This results in the low pass component of the 
octave 0 decomposition. The low pass component of the 
20 octave 0 decomposition is a non-aliased high quality 
quarter size decimated version of the original image. 
Rather than performing octave 0 of inverse transform, 
horizontal linear interpolation is used to expand each row 
of data values of the low pass component of the octave 0 
25 decomposition into twice the number of data values. To 
expand the number of rows, each row of interpolated data 
values is replicated once so that the total number of rows 
is doubled. In. some embodiments, interpolation techniques 
other than linear interpolation are used to improve image 
30 quality. For example, spline interpolation or polynomial 
interpolation may be used. 

To further increase software execution speed when 
decompressing video, luminance data values are decompressed 
using the digital filters of equations 88, 89, 90 and 91. 
35 The chrominance data values, on the other hand, are 

decompressed using even and odd interleaved reconstruction 
filters having a fewer number of coefficients than four. 
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In one embodiments, two coefficient odd interleaved Haar 
and even interleaved Haar filters are used. The even 
interleaved Haar reconstruction filter is: 

Do = (Ho + Go) (equ, 92) 

5 The odd interleaved Haar reconstruction filter is: 

Di = (Ho - Go) (equ. 93) 

Because the above Haar filters each only have two 
coefficients, there is no boundary problem as is addressed 
in connection with an above-described method • Accordingly, 

10 another start inverse transform digital filter and another 
end inverse transform digital filter are not used. 

To increase software execution speed still further 
when decompressing video, variable*length SEND and 
STILL_SEKD tokens are used. Data values are encoded using 

15 a Huffman code as disclosed above whereas tokens are 
generated in variable-length form and appear in this 
variable- length form in the compressed data stream. This 
allows decompression to be performed without first 
calculating flags. 

20 Figure 44 shows variable-length tokens used for 

encoding and decoding in accordance with some embodiments 
of the present invention. Because transitions from SEND 
mode to STOP mode or from STILL_SEND mode to STOP mode 
occur most frequently of the transitions indicated in 

25 Figure 44, the corresponding tokens consist of only one 
bit. 

In general, if an area changes from white to black in 
two consecutive frames of a video sequence and if the 
encoder is in LPF_SEND mode, then the difference between 
3 0 the corresponding data values after quantization will be 
much larger than 37. 37 is the maximum number encodable 
using the specific Huffman code set forth in connection 
with an above-described method. Because such a large 
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change in data value cannot be encoded, an artifact will 
be generated in the decompressed image for any change in 
quantized data values exceeding 37. Accordingly, the 
Huffman code in the table below is used in accordance with 
5 one embodiment of the present invention. 



HUFFMAN CODE 


qindex 




0 


0 




Isl 


±1 




ISOl 


±2 




IsOOl 


+3 




IsOOOl 


, ±4 




IsOOOOl 


±5 




IsOOOOOl 


±6 




IsOOOOOOl 


±7 




IsOOOOOOO ( 1 qindex | -8) 


±8 . . ±135 





Table 6 



In Table 6 above, the value {\gin<3ex\ 8) is seven bits 
in length. The s in Table 6 above is a sign bit. 
This embodiment is not limited to video mail 

20 applications and is not limited to systems using dedicated 
hardware to compress and software executing on a digital 
computer to decompress. Digital circuitry of a general 
purpose digital computer having a microprocessor may be 
used to decode and inverse transform a compressed image 

25 data stream. The coefficients 5/8, 3/8, 1/8 and 1/8 

independent of sign may be the four coefficients of four 
coefficient high and low pass forward transform perfect 
reconstruction digital filters used to transform image 
data values into a sub-band decomposition. 
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Although the present invention has been described by 
way of the above described specific embodiments /it will be 
understood that certain adaptations, modifications/ 
rearrangements and combinations of various features of the 
5 specific embodiments may be practiced without departing 
from the scope of the invention. Filters other than the 
four coefficient quasi-Daubechies filters can be used. In 
some embodiments, six coefficient guasi-Daubechies filters 
are used. Embodiments of this invention may, for example, 

10 be practiced using a one-dimensional tree structure, a two- 
dimensional tree structure, or a three-dimensional tree 
structure. Rather than testing whether or not a two-by-two 
block of data values is interesting, blocks of other sizes 
may be used. Three-by-three blocks of data values may, for 

15 example, be tested. Blocks of different sizes may be used 
in different octaves of a decomposition. In certain 
embodiments, there are different types of interesting 
blocks. The use of tokens in combination with use of a 
tree structure of a decomposition to reduce the number of 

20 data values encoded may be extended to include other tokens 
having other meanings. The "interesting with motion" token 
is but one example. Tree structures may be used in 
numerous ways to estimate the activity of a frame for rate 
control purposes. Numerous boundary filters, thresholds, 

25 encoder and decoder modes, token schemes, tree traversing 
address generators, quantization schemes, Huffman-like 
codes, and rate control schemes will be apparent from the 
specific embodiments. The above-described specific 
embodiments are therefore described for instructional 

30 purposes only and are not intended to limit the invention 
as set forth in the appended claims. 
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DATA COMPRESSION AND DECOMPRESSION 
GREGORY KNOWLES AND ADRIAN S. LEWIS 

M-2357 US 
APPENDIX A 
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source/Bits.c 



/♦ 

Reading and writing bits from a file 

*/ 

^include "../include/xwave.h" 
#include "../include/Bits.h" 

Bits bopen(name,mode) I 

String name, mode; 

{ 

Bits bits»(Bits)MALLOC(sizeof(BitsRec)): 

if((bits- > fip=fopcn(name,mode)) = =(FILE*)0)Eprintf(" Failed to open binary 
file\n"); /♦change*/ 

bits- > bufsize =0; /♦new*/ 

bits- >buf= (unsigned char)0; /*nsw*f 

Fetum(bits); 

} 

void bclose(bits) 
Bits bits; 
{ 

if(fclose{bits->fp)!=0) Eprintf(" Failed to close binary file\n"); /*was: 
fclose(bits->fp)^/ 
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XtFrcc(bits); 

} 

void bread(bytes,num,bits) 

unsigned char *bytes; 
int num; 
Bits bits; 



int byte-0, bit=0,pull,b; I 

bytes[byte]=0; ^ 
while(mun>0) { 

if (bits- > bufsize= =0) { 

piill = fgetc(bits- > fp); 
if(pull==EOF) 
{ - 

/*printf("EOF\n"); Pteviously didn't check for 
EOF:bits- > buf = (unsigned char)fgetc(bits- > fp)*/ 

for(b =byte + 1 ;b < num/8 + 1 ;b + +) 
bytes[b]=(unsigned char)0; 

return; 
} 

bits* > buf- (unsigned char)pull; 
bits->bufsize=8; 

} 

bytes[bytel=((l&bits-> buf)! =0)?bytes[byte] |(1 < <bit):bytes[byte]&-(l < <bit); 

if (bit==7) { bit=0; bytc+ + ; bytcs[byte] =0; } /* was bit==8 */ 

elsebit++; 

bits- > buf = bits- > buf > > 1 ; 
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bits->bufsize--; 
num--; 

} 

void bwrite(bytes,num.bits) 

unsigned chax *bytes; 
int Dum; 
Bits bits: 

{ 

int byie=0, bit=0; 
unsigned char xfer; 

while(num>0) { 

if(bit==0){ 

xfer=bytes[byte+ +]; 
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source/Color.c 

/* 

* Color routines 
*/ 

#include "../includc/xwavc.h" 
#definc GAMMA 1.0/2.2 

int 

VisualClass(6] = {PseudoColor,DirectColor,TrueColor,StaticCoIor,GrayScale,StaticGray } ; 
Function Name: Range 

Description: Range convert for RGB/YUV calculations 

* Arguments: old^x - old value (O..old_r-1) 

* old_r - old range <new_r 

* new_r - new range 

* Returns: old_x scaled up to new range 
*/ 

int Range(old_x,oId_r.new_r) 
int old_x, old_r, new_r; 

{ 

retum((old_x*ncw_r)/old_r); 

} 

/♦ Function Name: Gamma 

* Description: Range convert with Gamma correction for RGB/YUV calculations 

* Arguments: as Range + 

* factor - gamma correction factor 
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* Returns: old_x gamma corrected and scaled up to new range 



*/ 



int Gamma(oldx,old_r,new_r, factor) 

int old^x, old_r, new_r; 
double factor; 

{' ■ . 

retum((int){(double)new_r*pow((double)old_x/(double)old_r , factor))) ; 

} 

- ■ ' ' 

/♦ Function Name: Dither 

* Description: Range convert with dithering for RGB/YUV calculations ^ 

* Arguments: levels - output range (0..1eveis-l) 

* pixel - pixel vahic (0..K <8+precision-l) 

* X, y - dither location 

* precision - pixel range (0..K <8+precision-l) 

* Returns: dithered value (0. .levels-1) 
*/ 

int Dither(levels,pixel,x,y,precision) 

int pixel, levels, x, y, precision; 

{ 

int bits=8+precision, 

pixlev = pixel*levels, 

value =(pixlev> >bits)+((pixlev-(pixlev&(-l< <bits)))> > precision > global- >dither(x 
&151[y&151?l:0); 
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return( value > = levels?levels- 1 : value); 

} 

/* Function Name: ColCvt 

* Description: Converts between RGB and YITV triples 

* Arguments: src - source triple 

* dst - destination triple 

* rgb_yuv - convert direction RGB- > YUV True 

* max - range of data (max-l..-max) 

* Returns: alters dst. 
*/ 

void ColCvt(src,dst,rgbjaiv,max) 

short srcP], dst[31; 
Boolean rgb^yuv; 
int max; 

{ 

double rgb^v_inat(2][31[3]={{ 
{0.299,0.587.0.114}, 
{-0.169,-0.3316,0.5}, 
{0.5,-0.4186,-0.0813} 

).{ 

{1,0.1.4021}, 

{1,-0.3441,-0.7142}, 

{1.1.7718,0} 

}}; 

int i, channel; 



for(channel=0;channel<3;channeH-+) { 
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double sum=0.0; 

for(i=0;i<3;i ++) 
sum += (double)(src ( i] )*rgb_yuY_mat[rgb_yuv?0: 1 ] [channel] [i] ; 

dst(channell =(mt)sum < -max?-inax:(mt)smn> max-l?max-l :(short)sxim; 

} 

J ' 

/* Function Name: ComposiiePixei 

* Description: Calculates pixel value from components 

* Arguments: frame - Frame to be drawn on 

* X, y - coordinate of pixel in data ' 

* X. Y - coordinate of pixel in display 
^ Returns: pixel value in colormap 

♦/ 

int CompositePixel(frame,x,y,X,Y) 

Frame frame; 
int x, y, X. Y; 

{ 

Video vid=frame-> video; 

int channel = frame- > channel, pixel, value=0; 

if (channel! =3) { 

pixel =(int)vid- > data[channel] [frame- > frame][Address2(vid,channel,x,y)] +(128 < < vid- 
> precision); 

value = Dither(global- > levels»pixel,X. Y,vid- > precision); 
} else for(channel=0;channel < 3;channel+ +) { 
int 



m inm-tTt rrr rurcT tot it c oe\ 
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levels = vid- > type = = RGB?global- > rgbjevels: global- > yuv_le velsfchannel] ; 



pixel =(int)vid- > data [channel] [f tame- > frame](Address(vid,channel,x.y)] -♦-(128 < < vid- 
> precision). 

value = levels*value -HDither(levels,pixel,X, Y, vid- > precision); 

} 

rcturn( value); 

}■■ 

void InitVisualO I 

{ ^ • . 

Di^lay *dpy=XtDisplay(global->toplevei); 

int scm=XDefaultScreen(di>y), class=0, depth =8, map, i, r, g, b, y, u, v; 
String 

VisualNames(6] » { "PseudoColor" , "DirectColor" , "TrueColor" , "StaticCoior" , "Grayscale" , 
"StaticGray"}; 

XColor color, 

global- > visinfo=(XVisualInfo *)MALLOC(sizeof(XVisualInfo)): 
while(depth>0 

&&!XMatchVisualInfo(dpy,scm,depth,VisualClass[class],global- > visinfo)) 
if (class = =5) {classsO; depth--;} else class+ -h; 
Dprintf("Visual: %s depth %d\n",VisualNames(class],depth); 
global- > palettes=(Palette)MALLOC(sizeof(PaletteRec)); 
strcpy(global- > palettes- > name, "Normal"); 
global- > palettes- > next » NULL; 
global- > no_pals - 1 ; 
switch(global-> visinfo- > class) { 
case TrueColor: 
case DirectColor: 
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case StaticColor: 
case Grayscale: 

fprintf(stderr/Unsupponed visual type: %s\n",VisualNames[ciassJ); 
exitO; 
break; 
case Pseudocolor: 

global- > levels = global- > visinfo- > colonnap_size; 

global- > rgbJeveis=(int)pow((double)giobal- > levels,! .0/3,0); 

for(map=0;inap<2;map++) { /* rgb non-gamma and gamma maps */ 

global- > cmaps[map] = XCreateColormap(dpy,XDefaultRootWiiKlow(dpy),global- > visinfo 
-> visual, AllocAll); 

for(r=0;r < global- > rgb Jevels;r+ -h) 

for(g =0;g < global- > rgb Jevels;g -h +) 

for(b=0;b<global->rgbJevcls;b++) { 

color .pixel = (r ♦global- > rgb Jevels + g) *global- > rgb_levels + b; 

color, red =(niap&l)?Gamma(r,giobal-> rgbJevels,65536,GAMMA):Range(r,global- > rg 
bjevels,65536); 

color . green = (map& 1 )?GanMna(g , global- > rgb Jevels, 65536,GAMMA) : Range(g, global- > 
rgbjevels,65536); 

color. blue =(map&l)?Ganmia(b.global- > rgbJevcls,65536,GAMMA):Range(b,global- > r 
gb_levels,65536); 

color, flags =DoRed | DoGreen | DoBlue; 

XS toreColor(dpy ,global- > cmaps[map] , &color) ; 

} 

color.pixel =g;lobal- > levels- 1 ; 
color.red=255< <8; 
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color.green=255< <8; 
color.blue=255< <8; 
color.flags=DoRsd, | DoGreen | DoBlue; 
XStoreColor(dpy . global- > cinaps[inap] ,&color) ; 

} 

for(inap=2;map<4;map++) { /* mono non-gamma and gamma maps */ 

global- > cmaps[map] =XCfeateColormap(dpy,XDefaultRootWindow(dpy),global- > visinfo 
- > visual.AllocAll); 

for(i=0;i < global- > visinfo- > cblonnap_size;i-l- +) { 

color.pixel=i; 1 

coloFTcd =(map&l)?Gainma(i,global-> levels,65536,GAMMA):Range(i,global- > levjels,6 
5536); 

color.green= (niap<kl)?Gamma(i,global- > levds,65536,GAMMA):Range(i,global- > levels 
.65536); 

color.blue=(niap&l)?Ganima(i,global-> levels,65536,GAMMA):Range(i,global- > levels, 
65536); 

color.flags«DoRed | DoGreen | DoBlue; 
XStoreColor(dpy .global- > cmaps[map] ,&color); 

} 

} 

global- > yuvjevels[0] =(int)pow((double)global- > levels, 1 .0/2.0); 
global- > yuvjevels[ll =(int)pow((double)global- > levels, 1 .0/4.0); 
global- > yuv_levels(2] =(int)pow((double)global- > levels, 1 .0/4.0); 
for(map=4;map<6;map-»-+) { /* yuv non-gamma and gamma maps *l 



global- > cmaps[mapl =XCreateColormap(dpy.XDefaultRootWindow(dpy). global- > visinfo 
-> visual, AllocAll); 

for(y =0;y < global- > yuvjevels[0];y + +) 
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for(u=0;u < global- > yuvjevels(l];u+ +) 

for(v=0;v < global- > yuv_levels(2];v+ 4-) ( 
short 

src[3] = {(short)(Range(y .global- > yuv_levels[0] ,65536)-32768). 
(short)(Range(u,global- > yuv_levels(ll,65536)-32768), 
(short)(Range(v,global->yuv_levels(21,65536)-32768)}, <ist[31; 

ColCvt(src,dst.False,65536/2): 

, ' ■ . I ■ ■ 

color.pixel=(y*global- > yuv_levels[l] +u)*global- > yuvjevels(2] +v; 

\ 

color.red=(map«fel)?Ganuna((int)dstIO] -l-32768,65536,65536,GAMMA):(mt)dst{0] 4-3276 
8; 

(Mlor.green=(inap&l)?Gamma((mt)dst[l]+32768,65536,65536,GAMMA):(uu)dsU 
768; 

color.bIue=(mp&l)?Ganmia((im)dst[2]+32768.65536,65536,GAMMA):(int)dstP^ 
68; 

color, flags =DdRed | DoGreen | DoBlue; 

XStoreColor(dpy .global- > cmaps[mapl,&color); 

} 

color .pbtel = global- > levels- 1 ; 

color.rcd=255<<8; 

color.green=255 < <8; 

color.blue=255<<8; 

color.flags^DoRed | DoGreen | DoBlue; 

XStoreColor(dpy,global->cmaps(map],&coIor); 

} 
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global- > palettes- > mappings = NULL; 
break; 
case StaticGray: 

global- > levels = 1< < depth; 

for(i=0;i < 6;i+ +) global- > cmaps[i] = XDefaultColormap(dpy ,scrn); 
color.pixel=0; 

XQueryColor(dpy,XDefaultColormap(dpy,scm),&color); 
if (color.red= =0 && color. green= =0 && color.blue = =0) 
global- > palettes- > mappings = NULL; 
else { 

global- > palettes- > mappings = (Map)MALLOC(sizeof (MapRec)) ; 

global- > palettes- > mappings- > Stan =0; 

global- > palettes- > mappings- > fmish-global- > levels- 1 ; 

global- > palettes- > mappings- > m =- 1 ; 

global- > palettes- > mappings- > c » global- > levels- 1 ; 

global- > palettes- > mappings- > next -NULL; 

) 

break; 

> 

} 

Colormap OuimelCinapCchaimel.type.ganiina) 

int channel; 
VideoFonnat type; 
Boolean gamma; 

{ 

Colormap cmap; 

if (channel! =3 1 1 type==MONO) { 

if (ganama) cmap =global- > cmaps(global- > cmaps[2] = = NULL73 :2] ; 
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else cniap= global- >cmaps[global->cmaps{3] = =NULL?2:3]; 
} else if (type==RGB) { 

if (gamma) cmap= global- >cmaps[global->cn(ups[0] = =NUIX? 1:0]; 

else cmap=global->cmaps[global->cmaps[l] = =NULL?0:1]; 
} else { 

if (gamma) cmap==global->cmaps[global->cmaps(4] = =NULL?5:4]; 
else cmap = global- > cmaps(global- > cmaps[5] = = NULL74 :5] ; 

return(cmap); 
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source/Convert.c 



^include "../include/xwave.h" 
shon cti(c) 
char c; 
{ 

retuni((short)(c)*-128): 

} 

char itc(i) 
short i; 
{ 

static int enors»0; 
if(i<-128 II i>127){ 
if (errors* =99) { 

Dpnmf("l(X) Conversion overflows\n"); 
errors-O; 
} else ern)rs++; 
i=(i<-128)?-128:127; 

} 

retuni((char)(i*128)); 
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source/Con vol ve3.c 



2D wavelet transform convolver (fast hardware emulation) 
New improved wavelet coeffs : 11 19 5 3 

*/. ■ 

#include "../include/xwave.h" 

/* Function Name: Round ' 

* Description: Rounding to a fixed number of bits, magnitude roimded down 

* Arguments: number - number to be rounded 

bits - shifted bits lost from number 

* Returns: rounded number 
♦/ 

short Round(number,bits) 

int number; 
int bits; 



{ 



if (bits==0) retum((short)number); 

else retura((shprt)(number+(l < <bits-l)-(number<0?0:l) > > bits)); 



/♦ Function Name: Convolve 

Description: Perform a wavelet convolution on image data 
Arguments: data - data to be transfomied 

* dim - convolution direction 
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size - size of image data 

oct src, oct_dst - initial and final octave numbers 
data altered 

void Convolve(data,dim,size,oct_src,oct_dst) 

short *data; 

Boolean dim; 

int size[2], oct_src, oct_dst; 

{ 

int tab[4][4], addr[4] ={-1,-1,-1,-1}, index, mode, i, j. oct, oricni, 
area = size[0] *sizc{l] ; 

Boolean fwd_revssoct_src<oct__dst; 

int windowst 123(51 «{ 

{1,2,3,-4,2}, /♦ 0 - normal forward 0 ♦/ 
{4,-3,2,1,3}, /• 1 - normal forward 1 ♦/ 
{1,-2,3,4,2}, /• 2 - nonnal reverse 0 •/ 
{4,3,2,-1,3}, /♦ 3 - normal reverse 1*1 
{2,3,4,-4,3}, /♦ 4- end forward 0 */ 
{4,-4,3,2,4}, /♦ 5 - end forward 1 */ 
{2,2,3,-4,2}, /♦ 6 - start forward 0 ♦/ 
{4,-3,2,2,3}, /♦ 7 - start forward 1 */ 
{3,-4.-4,3,4}, /* 8 - break reverse end dim= =False*/ 
{4,3,-3,-4,3}, /♦ 9 - break reverse start dimssFalse */ 
{-3,-4,4,3,4}, /* 10 - break reverse end dimBsTnie ♦/ 
{-4,3,3,-4,3}, /♦ 11 - break reverse start dim == True */ 

}, win[3); /* 12 - no calculation */ 

for(oct=oct_src;oct!=oct_dst;oct+=(fwd_rev?l:-l)) { 
long shiftsoct-(fwd_rev?0:l); 



♦ Returns: 
*/ 
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for(orient=0;oriem<2;oricnt++) { 

Boolean x_y=fwd_rev= = (orient ==0); 

for (index =0; index < (area > >(shift< < l));index ++) { 

long major, minor, value, valuex3, valuexll, valuexl9, valuexS; 

major =index/(size[x_y?0: 1] > > shift); 
minor=index-major*(size[x_y?0:l] >> shift); 
forO=0;j<3;j+-i-) win[j] = 12; 
switch(minor) { 
case 0: break; 

case 1: if (!fwd_rev) wint01=dim?ll:9; break; I 
case 2: if (fwd_icv) { win[0]=6; win[l]=7; }; break; 
default: \ 
if (minor + 1 = =size(x_y?0: 1] > > shift) { 

if (fWd_rev) { win(0]=4; win(l]=5; } 

else { win(0]=2; win(l]=3; win[21-dim?10:8; } 
} else if (fwd_rev) { 

if ((l&minor) = »0) { win(01 =0; winCl] = 1 ; } 

} else { 

if ((l&minor)! =0) { win[0]=2; win(l]=3; } 

} 

} 

addr(3&indexj = (x_y?minor:major) +sizeI01 ♦(x_^?major:minor) < < shift; 
value = (im)data[addr[3&index]] ; 

valuex5=value+(vahie< <2); 
valuex3 = value+(value < < 1); 
valuexll =valuex3 + (value < <3); 
valuexl9=valuex3+(value< <4); 
tab[3&index][31=fwd_rev 1 1 !dim?vaiuex3:valuexl9; 
iab(3&index](2]=fwd_rev || dim?valuex5: valuexll; 
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tabI3&mdex]Il]=fwd_rev j j !dini?valuexl9:valuex3; 

tab(3&index] [0] = fwd_rev 1 1 dim?valuex 1 1 : valuexf ; 
for0=0;j<3 && wiii[j]! = 12;j + +) { 
int conv=0; 

for(i=0;i<4;i++) { 

int wave=dira?3-i:i; 



conv + = negif(0 > windows[wm(j]] [wave] ,tab[3&index + abs(wmdows[win|j]][i])][wavel); 

' : } 

data[addr[3&mdex + windows(win(jl] [4]]] =Rouiid(conv,fwd_rev?5: winOl > 7 
} 

}}} 

} ■ 
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source/Copy.c 



Copy video, includes direct copy, differencing, LPF zero, LPF only, RGB-YUV 
conversion and gamma correction 
*/ 

#include "../include/xwave.h" 
^include "Copy.h** 
extern ini ShiftO; 
extern void ColCvtQ; 

void CopyVideoCtrl(w,closurc,call_data) 

Widget w; 
caddrj closure, call_data; 

{ 

CopyCtrl ctri«(CopyCtr!)closure; 

Video new =CopyHcadcr(ctrl- > video), src =ctri- > video; 

int frame, channel, i, x, y, X, Y, map[256]; 

if (global- > batch= =NULL) 
Ctrl- > mode = (int)XawToggleGctCuiTent(ctrl- > radioGroup); 
strcpyCncw- > namc,cirl- >namc); 
sircpy(new- > flles,new- > name); 
switch(ctrl->modc) { 
case 1: Dprintf ("Direct copy Vn"); 

new- > UVsample[0] =ctrl- > UVsamplefO]; 

new-> UVsample[l] =ctrl- > UVsample[l]; 
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break; 

case 2: Dprintf("Differences\n"): 
break; 

case 3: Dprintf("LPF zeroVn"); 

break; 

case 4: Dprmtf("LPF only\n"); 

new- > trans.type =TRANS_NoDe; 

new- > si2e[0] = new- > size[0] > > new- > trans, wavelet. space[0] ; 

new- > sizell] =new- > size[l] >> new- > trans. waveiet.space[0]; 

break; 

case 5: Dprmtf("RGB-YUV\n"); 

new- > typc»new- > type= =YUV?RGB:YUV; 
new- > UVsampleiO] =0; 
new- > UVsample[l] sQ; 
break; 

case 6: Dpiintf("Ganmia conveision\n"); 

new->gam]nas !new->ganuna; 
for(i=0;i<256;i++) 
map[i] -ganuna(i,256,new- > gaimna?0.S:2.0); 

break; 

if (new->disk==True) SaveHeader(new); 
for(framc=0;framc<ncw->size[21;frame++) { 

GetFrame<sic,ftame); 

NewFrame(new,frame); 

switch(ctrl- > mode) { 

case 1: 

for(chaimeI=0;channel<(new->type==MONO?l:3);channel + + { 

int si2c=Sae(new,channel,0)*Si2e(new,channel,l); 
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for(y =0;y < Size(new,chaimel, l);y-)- +) 

for(x = 0;x < Size(new,chaimel .0) ;x -I- ) 

new- > data[channel][fTameJ[x-l-Si2e(Dew,chamiel,0)*y] =src- > dau(chaimel][frame)[Shift( 
x,src- > type = = YUV && 

channel! =0?new- > UVsamplc(0]-src-> UVsamplc(0]:0)+Size(s^c.cha^nel,0)*Shift(y.s^c- 
>type==YUV && channel! f=0?new->UVsample[li-sip->UVsample[l]:O)]; 

break; 

case 2: 

for(channcl=0;channel<(new->typc= =M0N0?l:3);chamicl-f-h) { 

int I 
sizes Size(new,channel,0)*Size(new,channel,l); 

for(i=0;i<size;i-f +) 

new- > data(channel][frame][i] =src- > data[channcll[framc][il-(fTame- «=0?0:src- > data(ch 
annell[fraxne-l][i]); 

, } , 
break; 

case 3: 

for(channei=0;channel< (new- > type= = M0N071 :3);channeI-»- +) { 

int 

sizes»Size(new,channel,0)*Size(new,channel,l): 

for(i=0;i<size;i-n-) { 

x=i%Si2e(new,channel,0); 

y =i/Size(new,channel,0); 

if 

(x%(l< < new- >trans.wavelet.space[new-> type == YUV && channel! =0?1:0])==0 
&& y %(1< < new- > tians.wave!et.space[new- > type= = YUV && 
channel! =0?1:0])==0) 
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new- >(lata[chaiinel][fiame][i] =0; 

else 

new- > data[chamiel] [ftame](i] = src- > data[channel](frame][i]; 

} 

} 

break; 

case 4: 

for(channeI =0; channel < (new- > type = =M0N0?1 :3);channel + -i-) { 

int 

size=Size(new,channel,0)*Si2e(new,channel,l); 

for(i=0;i<size;i-l-+) { 

x=i%Sizc(new,channeI,0); 

y=i/Size(iiew,chamicl,0); 

new- > datalchannel] [frame] [i] = src- > data(chaiinel][frame][(x +(y << new- > tr^ 
t.space[0])*Size(new,chaiinel,0)) << new- > trans. wavelet.space[0]]; 

} 

} 

break; 

case 5: for(X=0;X<new->size[0];X+-J-) 
for(Y=0;Y<new.>size[ll;Y-l-+) { 

short src_triple[3], dst_triple[3]; 

for(channel =0;cliannel< 3 ;chaniiel -t- +) 

src_triple[chaQDel] = sic- > (lata[cluumel][frame] [Address(src.cbannel,X, Y)] ; 

ColCvt(src_triple,dst_triple,new- > type = = YUV, 1 < < 7 +new- > precision); 

for(channeI =0;cbannBl< 3 ;ci)annel + 

} 

SUBSTITUTE SHEET (RULE 26) 
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break; 

case 6: 

for(channel=0;channel < (new- > type= =M0N0?1 :3);channel-f -f ) { 

int 

size = Si2e(new,channel,0)*Si2e(new,channeia); 

for(i=0;i<si2e;i++) 
new- > data[channcl][framc][i] =map[src- >data[chaiinel][framc][i] + 128].128; 

break; 

} 

if (frame>0) FreeFrame(src,fraxnc-l); 
SavcFramc(new, frame); 
FrccFramc(ncw,fiame); 

} 

FrecFramc(src,src- > sizcl2]-l); 
new- > next = global- > videos; 
global- > videos = new; 

} ■ 

void BatchCopyCtrl(w,closure,call_data) 

Widget w; 

caddr_t closure, call_data; 

{ 

CopyCtrl ctrl=(CopyCtrl)closure; 

if (Ctrl- > video = = NULL) 
Ctrl- > video = FindVideo(ctrl- > src_name .global- > videos); 
CopyVideoCtrl(w,closure.call_data): 

} 



■r^n-^t'^i tTf •r-f-r /nan r* A/n 
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CopyCtrl InitCopyCtrKname) 
String name; 

{ 

CopyCtrl ctrl=(CopyCtrl)MALLOC(si2eof(CopyCtrlRec)); 

strcpy(ctrl- > src_name,name); 
sticpy(ctrl- > namcname); 
ctrl->iaode=l; 
retum(ctrl); 

#dcfiiie COPYJCONS 17 
void CopyVideo(w,closure,call_data) 

Widget w; 

caddr_t closure, call_data; 

{ 

Video video =(Video)closure; 

CopyCtrl ctrl=InitCopyCtrl(video->naiiie); 

Numlnput UViiiputs«(NumIiipui)MALLOC(2*si2eof(NumInputRec)); 

Message insg=NewMessage(ctrl->iiame,NAME_LEN); 

XtCaUbacicRec destroy_caUn«{ 

{Free.(caddr_t)ctrl}. 

{Free,(caddr_t)UVinputs} , 

{CloseMessage,(caddr_t)insg} , 

{NULL.NULL}. 

}: 

Widget shell = SheIIWidget("copy_video" , w,SW_beiow,NULL,desiroy_cali), 
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form =FoniiatWidget("cpy_fonn", shell), widgets (COP Y_ICONS]; 
Fonnltem itemsD = { 

{"cpy_caiicel" , "cancel" ,O.O.FWJcon,NULL} , 
{"cpy_coiifinn","confinnM,0,FW_icon,NULL}, 
{ "cpyjiUe", "Copy a video". 2,0,FWJabel,NULL}, 
{ "cpy^vid Jab" , 'Video Name: ",0,3,FWJabel,NULL}, 
{"cpy_text",NULL,4,3,FW_text,(String)msg}. 

{ "cpy_copy" . "copy " ,0.5.FW_toggle,NULL} , 
{ "cpy_difr , "diff" ,6,5 ,FW_toggle,(String)6} . 
{"cpy_lpf_zero","lpf_2ero".7,5,FWjoggle,(String)7}, ^ 
{"cpy_lpf_only"."lpf.only",8,5,FWjoggie,(String)8}, 
{"cpy_coIo^^"colo^_space",9,5,FWJogglev(String)9}, 

{ "cpy_gainina", "gaininaM0,5,FW_toggle,(String)10} , 
{"cpy_UVO_int",NULL,0.6,FW_integer,(Strmg)&UVinputs(0]}, 
{ "cpy_UVO_dowii" .NULL, 12,6,FW_down, (String)&UVliiputs[d]} . 
{ "cpy_UVO_up",NULL, 13,6,FW_up,(Striiig)&UViiiputs(01}, 
{"cpy_UVI_im",NULL,0,14.FW_integer,(String)&UVinputs[l]}, 

{"cpy_UVl_down",NULL.12,14,FW_down,(Strmg)&UVinputs[lI}, 
{"cpy_UVl_up",NULL,16.14.FW_up,(String)&UVinputs(l]}, 

}; 

XtCallbackRec callbacksU={ 
{Destroy , (caddr_t)shell} , 
{NULL,NULL}, 
{Copy VideoCtrl,(caddr_t)ctrl} , 
{Destroy, (caddr_t)shell} , 
{NULL,NULL}, 

{NULL.NULL}. {NULL,NULL}, {NULL,NULL}, {NULL.NULL}, 
{NULL,NULL}, {NULL,NULL}. 

{NumIncDec,(caddr_i)«fcUVinputs(0]}, {NULL.NULL}, 
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{NumIiicDec.(caddrj)&UVinputs[0]}, {NULL,NULL} , 
{NumIncDec,(caddrj)&UVinputs[lJ}, {NULL,NULL}, 
{NumIncDec,(caddr_t)&UVinpuisCll}, {NULL.NULL}, 

}: 

Dprmtf( "Copy VideoXn" ); 

msg- > rows = 1 ; msg- > cols = N AME_LEN; 
Ctrl- > video = video; 

UVinputs[01.format='UV sub-sample X: %d"; 

UViiiputs(0].inin=0; 

UViiq)uts[0].max=2; 

UVii]puts[0] .value = &ctrl- > UVsample(0]; 
UVii5)uts[l].fonnat="UVsub-san^)le Y: %d"; 
UViiq)uts[ 1] .min - 0; 
UVinpuis(l] . max = 2 ; 

UVii^utsCl]. values &ctrl->UVsample(l]; 

Ctrl- > UVsample[0] « video- > UVsaiiq)le[0]: 
Ctrl- > UVsample[l] s video- > UVsample[l]: 
FillFonn(fonn,COPYJCONS,items,widgets,callbacks); 
Ctrl- > radioGroup = widget5[5] ; 
XtSetSensitive(widgets[6],video- > size(2] > 1); 
XtSetSeiJsitivc(widgets(71,video-> trans. Jype! =TRANS_None); 
XtSctScnsitive(widgets[81,video-> trans.type! =TRANS_None); 
XtSetSeiisitive(widgets[9].video-> type! =MONO); 
XtSetSensitive(widgets[10],video-> type! =YUV && 
video- > trans.type = =TRANS_None); 
XtPopup(shell,XtGrabExclusive): 

}; 
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source/Frame.c 



/♦ 

Frame callback routines for Destroy 

*/ ' 

^include "../includc/xwave.h" 

^include <Xll/Xmu/SysUta.h> 

^include <pwd.h> 

extern void CvtlndexQ; 

extern Palette FindPaletteQ; 

extern void SetSensitiveQ; 

typedef struct { 
Frame frame; 

int frame_number, frame^zoom, frame_palette, frame^chamiel; 
} ExamCtrlRec, *ExamCtrl; 

void FrameDestroy(w,closuie,call_data) 

Widget w; 

caddr_t closure, call_data; 

{ 

Frame frame =(Fraine)closure; 

void ClcanUpPointsO, FrameDeleteQ; 

Dprintf("FrameDestroy\n"); 
frame- > point- > usage-; 
if (frame- > rasg! = NULL) { 
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frame- > msg- > shell = NULL; 
CloseMessage(NULL,(caddr_t)frame- > msg.NULL); 

. ■} 

if (frame- > point- > usage = =0) CleanUpPoints(&global- > points); 
XtPopdown(frame- > shell); 
XtDestroyWidget(firaine- > shell); 
FrameDelete(&global- > ftmes.frame); 

} 

void CleanUpPomts(points) 
Point *points; 

{ 

Point dummy saints; 

if (dummy! = NULL) { 

if (dummy- > usage < 1) { 

♦points «=dunimy- > next; 

XtFree(dununy); 

CleanUpPoints(points); 
} else CleanUpPoints(&((*points)-> next)); 

}; 

} 

void FraiiieDeIete(fraines,fraine) 
Frame *frames, frame; 



{ 

if 



(♦frames! =NULL) { 
if (*frames== frame) { 
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int number = frame- > frame; 

frame- >frame=-l; 
FreeFrame(frame- > video , number) ; 
♦frames = frame- > next; 
XtFree(frame); 
} else FrameDeletc(&(*frames)->next,fr^e); 



} 

} 

void £xammeCtrl(w , closure ,call_data) 

Widget w; 

caddr t closure, call data; 



{ 



ExamCtrl ctri=(ExamCtrl)closure; 
Arg args[l]; 

if (Ctrl- > fr^e- > frame! »ctrl- > frame_numbcr-ctrl- > frame- > video- > start) { 
int old^ftamc =ctrl- > frame- > frame; 

Ctrl- > frame- > frame = Ctrl- > frame_number-ctrl- > frame- > video- > start; 
FreeFrame(ctrl- > frame- > video,oid_frame); 
GetFrame(ctrl- > frame- > video,ctrl- > frame- > frame); 

} 

Ctrl- > frame- > zoom =ctrl- > frame_zoom; 
Ctrl- > frame- > palette=ctrl- > frame j)aletic; 
Ctrl- > frame- > channel=ctrl- > frame_chamiel; 
XtSetArg(args(0],XtNbitmap.UpdateImagc(ctrl- > frame)); 
XtSetValues(ctrl- > frame- > image_widget,args,ONE); 
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XtSetArg(args(0] ,XtNcolonnap,ChaiinelCmap(ctrl- > frame- > channel.ctrl- > frame- > vide 
0- > typcctrl- > fraxne- > video- > gamma)); 

XtSetValues(ctrl- > fi^e- > shell,args,ONE); 

if (Ctrl- > frame- > rasg! =NULL) UpdateInfo(ctrl- > frame); 

} 

#define EXAMJCONS 13 

void Examine(w,ciosiire,call_data) 

Widget w; 

caddr_t closure, call_data; 

{ ■ 

ExamCtrl ctrlB(ExamCtri)MALLOC(sizeof(ExamCtrIRec)); 

Numlnput num_inputs=(NumIiJirat)MAIiCX:(2*si2eof(NumInputRec)); 
XtCallbackRec destroy_callO -{ 

{Free,(caddr_t)ctrl}, 

{Free, (caddr_t)num_iiq}uts}, 

{NULL,NULL}, 
}, pal_call[2*global->iio_pals3; 

Widget sheU=SheUWidget("examiiie",w,SW_below,NULL,destroy_call), 

fonn » FormatWidgel("cxamJonn" .shell), widgets[EXAM_ICONSl, 
pal_widgets[global->noj)als], pal_shell; 
Frame frame =(Frame)closure; 
Fonnltem itemsQ = { 

{ ''exam_caiicel" , "cancel" ,0,0,FWJcoo,NULL} , 
{ "cxam_confmn" , "confirm' , 1 ,0.FWJcon,NULL} , 
{ "exam Jabel" . "Examine" ,2,0,FW_labeI,NULL}, 
{"cxam_chjab", "Channel :",0,3,FW_label,NULL}, 

{ "exam_ch_bm" .ChannelName[frame- > video- > typel[frame- > chamicl] ,4,3,FW button, " 
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exam_cng_ch"}, 

{"exam_paljab". "Palette :".0.4.FWJabcl,NULL}. 

{ "exani_pal_btn",FindPalette(global- > palenes, frame- > palette)- > name,4,4,FW_button, " 

exam_cng_par}, 

{ "exam_z_int^NUlX,0,6,FW_intege^,(St^ing)&num_iq)uts(0]} , 
{ "examzdownl" ,NXJLL, 8,6,FW_down,(Slring)&niim_iiiputs(0] } , 
{"exam_z_up^NULL,9,6,FW_up,(Strmg)&num_inputs[0]}, 
{"exam_zoom_int%NUli,0,8,FW_integer,(String)&num_inputs[l]}, 
{"exam_zoom_dowm\>njIX,8,8,FW_dowii,(String)&iium_ii^)uts[l]}, 
{"exam zoom_up",NUIJL,12.8,FW up,(String)&num uiputs[l]}. 

' ' ' ' ' , 

Meoultem pal_meiiu[global->no_pals]; 

XtCallbackRec callbacksO»{ ' 
{Destroy ,(caddrj)shell} , 
{NULL,NULL}. 
{ExamineCtrl,(caddrJ)ctrl} , 
{Destroy ,(caddrj)shell} , 
{NULL.NULL}, 

{NumIiicDec,(caddr_t)&iiiun_inputs(0]}, {NULL,NULL} , 
{NumIiicDec,(caddr_t)&num_inputs[0]}, {NULL,NULL}, 
{NumIncDec,(caddrj)&num_ii^uts[l]}, {NULL,NULL}, 
{NumIncDec,(caddr_t)&nimi_inputs(ll}, {NULL.NULL}, 

}; 

int i, width=0; 

Palette pal » global- > palettes; 

XFontStruct ♦font; 

Arg args(l]; 

caddr_t dummy[global->no_pals], duramy2 [global- >noj)alsl; /* 

gcc-mc68020 bug avoidance */ 

Dprimf( " ExamineVn" ) ; 
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Ctrl- > frame = frame; 

ctrl^ > frame_number= frame- > frame + frame- > video- > start; 
Ctrl- > ftame_zoom = frame- > zoom; 
Ctrl- > ft^e^palette = frame- > palette; 
Ctrl- > frame_channei= frame- > chamiel; 
num_inputs[0]. format = "Frame: %03d''; 

iium_inputs[0] .max = frame- > video- > stait+frame- > video- > size[21-l ; 

Dum_inputs[0].min=frame- > video- > start; 

nimi_inputs(0].vaiue=&ctrl- > frame^nmnber; 

num_inputs[l].format=*'Zoom: %d"; 

num_inputs[l] . max "-4; 

num_inputs[l] . min-O; 

num_iiq>uts[l]. values&ctrl- > frame^zoom; 

FillForm(fom),EXAMJCONS,items,widgets,callbacks); 

foiit=FiiidFont(widgets[6]); 

for(i=0;pal! =NULL;pai=pal- > ncxt,i+ +) { 

pal_memi[i] . name - pal- > name; 

pal_meim[]].widgetClass-smeBSBObjectClass; 

pai_metm[i] .labelspal- > name; 

pal_menu[i] .hoolc=NULL; 

pal_call[i^] . callback^ Sin4)leMeim; 

pal_call[i*2].closurc=(caddr_t)&ctrl- > frame jialette; 

pai_call[i*2+l].callback=NULL; 

pal^call[i*2+l],closim5=NULL; 

width=TextWidth(width,pal- > name,font); 

} 

pal^shelI=ShclIWklgct("exam_.cngj)d\shelUSW_menu,NU^ 
FillMenu(pal_shell,global- > noj)als,pal_menu,pal_widgets,paI_calI); 
XtSetArg(args[0] ,XtNwidth,2 + width); 
XiSetValues(widgets[6] ,args,ONE); 
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if (frame- > video- > type == MONO) XtSetSensitive(widgets[4], False); 
else { 

Menultem ch_menu[4]; 
Widget 

chjhell = ShellWidget( "exam_cng_ch" , shell,SW_meiiu,NULL,NULL) . ch_widgets(41 ; 
XtCallbackRec ch_call(8]; 



font = FindFont(widgetsI4]); 
width=»0; 

for(i=0;i<4;i++) { 

ch_menu[i] .name =ChaiiiieiNaine[frame- > video- > type][i] ; 
ch_menu[i] .widgetClass=smeBSBObjectClass; 
ch_menu[i] .label=Cham]elName[fiame- > video- > type][i]; 
ch_menu[i] .hooks(caddr_t)&ctrl- > ftame_channel; 
ch_call(i*2] . callback s SimpleMenu; 
ch_call[i*2] .closure ~(caddr_t)&ctrl- > fnune^channel; 
ch_caU[i*2 + l].callback»NULL; 
ch_call(i*2 + l].closure=NUlX; 



width=TextWidth(width,ChannelName[£ranie- > video- > type][il,font); 



FillMenu(ch_shell,4.ch_menu,cli_widgets,ch_call); 

XtSetArg(args[0hXtNwidth,2+width); 

XtSetValues(widgets(4J,args,0NE); 



XtPopup(sbeU,XtGrabExctusive); 



void 



FramePointyN(w,closure.call_data) 



Widget 



w; 



caddr t 



closure, call data; 
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{ ■ 

Frame frame =(Frame)closure; 
Arg args[l]; 
Pixmap pixmap; 

Display *dpy =XtDisplay(global- > toplevel); 
Icon point_y=FindIcon("pointjr"), 

point^n = FindIcon( "point^n") ; 

Dprmtf(TramePointYN\n"); 

frame- > point_switch= ! frame- > poini^s witch; 

XtSctSensitive(ftamc- > iraagc_widget,frameO poim^switch); 

XtSetArg(args[0] ,XtNbitmap, (frame- > point_switch?pomt_y rpoint^n)- > pixmap); 

XtSetValues(w,args,ONE); 

XtSetArg(args[0] ,XtNbimiap,&pixmap); 

XtGetValiies(frame- > image_widget,args,ONE); 

UpdatePoint(dpy,frame,pixmap); 

XtSetArg(args[0] ,XtNbitmi9,pixmap); 

XtSetVahies(frame- > image_widgct,args,ONE); 

if (frame- > msg! = NULL) Updatelnfo(fi^e); 

} 

void NewPoint(w,clcsure,call_data) 

Widget w; 

caddrj closure, call^data; 

{ " 

Frame frame=(Frame)closure; 
Video vid= frame- > video; 

void UpdateFramesO; 

int *posn=(iiit *)call_data» 

channel = frame- > channel = =3?0:ftame- > chamiel; 
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posn[0] =posn[0] > > frame- > zoom; posn[l] =posn[l] > > ftame- > zoom; 
if (vid-> trans, type = =TRANS_ Wave) { 

Lot octs =vid-> trans. wavelet. space(vid-> type = = YUV &«S: 
channel! =0?1:0], oct; 

Cvandex(posn[0],posn[l],Size(vid,chamiel,0).Size(vid,channel,l),octs,&posn[0],&posn[l] 
,&oct); 

} 

if (vid- > type = = YUV && channel! =0) { 



Dprintf("NewPoint %d %d previous %d 
%d\n" ,posn[0],posn(l] .frame- > point- > locationfO] .frame- > point- > locatioa[l]); 

if (posn(0]!sfTame->point->location[0] 1 1 
posn[l] I = frame- > point- > location(l]) { 



posn{0] =posn(0] < < vid- > UVsample(0); 
posn(l] =posn[ I] < < vid- > UVsample(l]; 



} 



UpdateFrames(global- > frames,frame- > point,False); 
frame- > point- > location[0] »posn[0]; 
frame- > point- > iocatioii[l] =posn{l]; 
UpdateFramesCgiobal- > frames.frame- > point,True): 



} else Dpnntf("No movement\n"); 



} 



void 



UpdateFrames(franie,pomt,up<iate) 



Frame frame; 



Point point; 



Boolean 



update; 



Arg args(l]; 
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if (frame! =NULL) { 

if (point = = frame- > point && frame- > point_switch= =True) { 



Pixmap pixmap; 

Display *dpy=XtDisplay (global- >toplevel); 

XtSetArg(args[0] ,XtNbitmap,&pixmap); 
XtGetValues(frame- > image_widget,args,ONE); 
UpdatePoint(dpy,frame,pixmap); 
if (updates =Truc) { 

XtSetArg(args[0],XtNbitmap,pixmap); 

XtSctValues(frame- > image_widget,args,ONE); 

if (frame- > msg! =NULL) Updatelnfo(frame); 



} 

} 

UpdateFraines(fraine- > next,poiiit,updatB): 



} 



} 



void CloseInfo(w,closure,caU_data) 



Widget 



w; 



caddr t 



closure, calljdata; 



Frame frame =(Frame)closure; 



frame- > msg =NULL; 



#defuie 



INFO ICONS 



2 



void FrameInfo(w,closure,call_data) 



SUBSTITUTE SHEET (RULE 26) 



wo 94/23385 



PCT/GB94/006T7 



-126 - 



Widget 



caddr t 



closure, call data; 



Frame frame =(Frame)closurc; 



Message msg = NewMessage(NULL, 1000); 
XtCallbackRec cailbacksO = { 

{SetSensitive,(caddr_t)w} , 

{CloseInfo,(caddr_t)fnime} , 

{CloseMcssage,(caddr_t)msg}. 

{NULL,NULL}. 



UpdateInfo(fTame); 
TextSize(msg); 

MessageWindow(w,msg,frame- > video- > name,True,callbacks); 
XtSetSeiisitive(w,False); 



void FrameMerge(w,closure,call_data) 



Frame frame =(Frame)ciosure: 
void MergePointsO; 
Arg argsll]; 

Dprintf("FrameMerge\n"); 
MergePoints(global- > frames.frarae) ; 




Widget 



w; 



caddr t 



closure, call_data; 
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void MergePoints(frame_search,frame_found) 

Frame frame_search, frame_found; 

{ 

Arg args(l]; 

if (frame^search! =NULL) { 

if (NULL = = XawToggleGetCuiTem(fTame_seareh- > point_merge_widget) 
1 1 frame_search==fTainc_found) 

MergcPoints(framc_scarch- > ncxt,framc_foiind); 

elsc{ 

Pixmap pixmap; 

Display ♦dpy=XtDisplay(globai->toplevcl); 

XtSctArg(args[0] ,XtNbitmap,&pixmap); 
XtGetValues(firame_fouiKi- > imagc_widget,args.ONE); 
if (frame^found- > point_switch= =Truc) 
UpdatePoint(dpy,franie_found,pixmap); 

framc^search- > point- > usage ++ ; 
franie_foxind- > point- > usage-; 
if (framc^found- > point- > usage = =0) 
CleanUpPoints(&global- > points); 

frame^found- > point = frame_search- > point; 
if (frame^found- > point_switch= =True) { 

UpdatePoint(dpy,frame_found,pixmap); 

XtSetArg(args(0] .XtNbitmap,pixmap); 

XtSetValues(frame_found- > image_widgct,args,ONE); 

} 

if (frame found- > msg ! = NULL) UpdateInfo(frame_found); 
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XawToggieUnsetCurrent(frame_search- > point_merge_widget); 
XawToggleUnseiCurrent({rame_found- > poinimergewidget); 

} 

} . ■ ■ . .' . 

#define POST_DIR "postscript" 

void PostScript(w,closure,call_data) 
Widget w; 

caddrj closure, call_data; I 

Frame fraixies(Frame)closure; 
Video video=franic-> video; 
FILE *fp, *fopeiiO; 

char file_name(STRUENl, hostiiame(STRLEN]; 
int X, y, width=Size(video,frame->chaiiiiel,d), 
height=Size(video,frame- > channel, 1); 
stract passwd *pswd; 
long clock; 

Dprintf("PostScript\n"); 

sprintf(fae_nanie, " %s%s/%s.ps\0'' .global- > home,POST_DIR, video- > name); 

fip»fopen(fUe_namc,"w"); 

fprintf(fp, " % % !PS-Adobe-l .0\n"); 

pswd = getpwuid (getaid 0); 

(void) XmuGetHostnarae (hostname, sizeof hostname); 

fprintf(fp,"%%%%Creaton %s:%s (%s)\n", hostname,pswd- > pw_name, 

pswd->pw_gecos); 

fprintf(fp."%%%%TiUe: %s\n",video->name); 
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fipriiitf(fp,"%%%%BoundmgBox: 0 0 %d %d\n",width,height); 

fprintf(fp,"%%%%CreationDaie: %s",(time (&clock), ctime (&clock))); 

fprintf(fip, " % % % %EndComments\n"); 

fprintf(fp,"%d %d scale\n",width,height); 

fiprintf(^/'%d %d 8 image_print\n''.width,height); 

G€tFraine(video, frame- > frame); 

for(y =0;y < height;y + :+•) { 

for(x =0;x < width;x + + ) { 

int X, Y, Oct, data; 

if (video- > trans. type = =TRANS_Wave) { 

■ • . , I 

CytIndex(x,y,width,height,video-> trans. wavelet.space[0],&X,&Y,&oct); 

data= 128 +Round(video- > data[frame- > chamiel %3][fraiiie- > frame][Y*video- > size[0] + 
X]*(octs=video->trans.wavelet.space[0]?i:4),video->precisioa); 
} else 

data= 128 +RouiKi(video- > data[frame- > channel % 3] [frame- > frame] (y ♦video- > size[0] + 
x],video->precision); 

fprintf(lp, " %02x" .data < 0?0:dau > 255?255:dau); 

} 

fprintf(flp,"\n"); 

} 

FreeFrame(video,frame- > frame); 
fclose(ip); 

} 

void Spectnim(w,closure,caIl_data) 

Widget w; 

caddrj closure, calMata; 
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{ 

Frame frame = (Frame)cIosure; 

Display *dpy=XtDisplay(globaI->toplevel); 

XColor xcolor(2], falsecolor; 

inl i; 

Colormap 

cmap=ChamielCmap(frame- > chamiel,frame- > video- > typcframe- > video- > gamma); 

Dprintf("Spectrum\n"); 

faisecolor.flags = DoRed | DoGreen | DoBlue; 

XSynchromzc(dpy,True); 

for(i=0;i<2+global->levels;i++) { 

if (i> 1) XStoreColor(dpy.cmap,&xcolor[i&ll); /* Restore old color ♦/ 
if (i< global- > levels) { 

xcolor[i&l] *pixel = i; 

XQueryColor(dpy,cmap,&xcolor[i&l]); 

falsecolor.pixel=i; 

falsecolor . red = xcolor[i& 1 ] . red + 325 1 2 ; 
falsecolor.green='xcolor[i&l] .green+32512; 
falsecolor. blue = xcolor[i& 1} .blue + 32512; 
XStoreColor(dpy,cmap,&falsecolor); 

} 

) 

XSyix:hronize(dpy,False); 
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source/icoii3.c 



/• 

Create Icons/Menus and set Callbacks 

^include "../include/xwave.h" 
/* Function Name: Findlcon 

* Description: Finds IconRec entry from name in global icon array ' 

* Arguments: icon_name - name of icon bitmap 

* Returns: pointer to IconRec with the same name as icon^name ^ 
*/ 

Icon Find]con(icon_name) 
String icon_name: 

{ 

int i; 

Icon icon-NULL; 

for (i =0;i < global- > no_icons;i + +) 

if (!strcmp(gIobal->icons[i].name,icon_name)) icon=&global->icons[i]; 

retum(icon); 

} 

void FillForm(parent,number,items,widgets,callbacks) 
int number; 



CI iBcrm nr cupct mi ■ P 9(n 



wo 94/23385 



PCT/GB94/00677 



- 132 - 

Fonnliem items []; 

Widget parent, widgets[]; 

XiCallbackRec callbacksQ; 

{ 

Arg args[10]; 
int i, callj=0; 

for(i=0;i<number;i++) { 

int argc=0, *view=(int *)items(i].hook; 
char texi(STRLEN); 
float top; 

Numlnput num=(NuniInput)iten[is[i].hook; 
Floatlnput flt«(FloatInput)iteins[i].hook; 
Message nisg»(Message)items[i].hook; 
WidgctClass 

class[15] = {labelWkigetClass,conunandWidgetClass,conimandWidgetClass,asciiTextW 
tClass, 

menuButtonWidgetClass»raenuButtonWidgetClass,viewportWidgetClass,toggieWidg 

» . 

commandWidgetClass.cominaiidWidgetCIass.coniniaiidWidgetClass^abelWidge^ 
scroUbarWidgetClass,labeIWidgetCIass,fonnWidgetClas5}; 
Boolean 

call[15]={False,True,Tiue,False,False,FaIse,False.Tnie,Troe,True.Tnie,False.False.Fals 
e.False}; 

if (itemspl .fromHoriz! =0) { 

XtSetAi^(args[argc] ,XtNfroinHoriz,widgets[items[i] . fromHoriz- 1 ]); 

argc++; 

} 
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if (items[il. from Vert! =0) { 

XtSetArg(args[argc],XtNfromVert,widgetsrhems(i].fromVert-l]); 

argc + + ; 

•} 

switch(items(i].type) { /* Initialise contents */ 
case PV^yn: 

items[il,<iontents= ^(Boolean *)items(i].hook?"confirm'':"cancer ; 

break; 
case FW_up: 

itcms[i] .contents = "up" ; 

break; 
case FW_down: 

items[i] .contents = •'down"; 

break; 
case FW^integer: 

sprintf(text,mim- > format, *num- > value); 

items(i] .contents -text; 

break; 
case FW^float: 

sprintf(text,flt- > format, ♦fit- > value); 

items(i] . contents text; 

break; 

} 

switch(itcms[il.typc) { /♦ Set contents */ 

case PVJabel: case FW_command: case FW^button: case FW^integer: 
case FW float: 

XtSetArg(args[argc] ,XtNlabel,items[i] .contents); argc + + ; 
break; 

case FW^down: case FW_up: case FWj^n: case FW joggle: case 
FW_icon: case FW_icon_button: { 

Icon icon =FindIcon(items[i]. contents); 
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if (icon == NULL) { 

XtSetArg(args(argc] .XtNlabcl. itemsfi] .contents); argc + + ; 
} else { 

XtSetArg(args(argc] ,XtNbitmap,icon- > pixmap); argc + + ; 
XtSetArg(args[argc] ,XtNheighi,icon- > height+2); argc + + ; 
XtSetArg(args(argc] ,XtN width, icon- > width +2); argc + + ; 

} 

} break; 

} 

swiich(itcms[il type) {/* Individual set-ups */ 
case FW_text: 

XtSetArg(args[argc] .XtNstring .msg- > info .ptr); argc + -f- ; 
XtSetArg(args(argc],XtNeditType,nisg->edit); argc+ 
XtSetArg(args[argc],XtNuseStringInPlace,True); argc+ +; 
XtSetArg(args[argc],XtNlehgth,msg- > size); argc-h + ; 
break; 

case FW_button: case FW_icon_button: 

XtSetArg(args[argc] ,XtNmenuNaine,(String)itenis[i] .hook); 

argc-f-+; 

break; 
case FWjoggle: 

if ((int)itemsW.hook-=0) { 

XtSctArg(^s[argc],XtNradioData,l); argc-f--»-; 
} else { 

caddr_t radioData; 

Arg radioargs[l]; 

Widget radioGroupswidgets((int)itenis[i].hook-l]; 

XtSetArg(radioargs[0],XtNradioData.&radioData): 
XtGetVaiues(radioGroup, radioargs, ONE) ; 

XtSetArg(args(argc].XtNradioData,(caddr_t)((int)radioData+l)); argc+-i-; 
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XtSetArg(args[argc],XtNradioGroup,radioGroup); argc+ +; 

, }, 

break: 

case FW_scroll: 

top = (float)(*fltr> value-nt- > miii)/(flt- > max-flt- > min); 

XtSetArg(args[argc] ,XtNtopOfrhumb,&top); argc + + ; 
XtSetArg(args[argc] ,XtNjmpProc,&callbacks(call_il); argc+ + ; 
while(callbacks[call_i].callback!=NULL)call_i++; 
call_i++; 

break; 
case FW_view: 

if (view! =NULL) { ' 
XtSetArg(args[argc],XtNwidth,view[01); argc+ +; 

XlSetArg(args[argcl.XtNheight,view[l]); argc+ + ; * 

} 

break; 

■ } ' . ' 

widgets[i]=XtCreateManagedWidget(iteins[i].iiame,class[(int)iteim 
gc); 

switch(iteins[il.type) {/• Post processing •/ 

case FWjoggle: 

if (itcins[il.hook= =NULL) {/* Avoids Xaw bug ♦/ 

XtSctArg(aigsP],XtNradioGnnv,widgets[i]); 

XtSetValues(widgets[i],args,ONE); 

> 

break; 
case FW_text: { 

XFontStnirt ♦font; 
Arg te3rt_args[ll; 

msg- > widget= widgets[i] ; 
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XawTextDisplayCaretdnisg- > widget,msg- > edit! = XawtextRead); 
XtSetArg(text_args[0] .XtNfoni,&font); 
XtGet Values(widgets [ i] , text_args , ONE) ; 
argc=0; 

if (insg->edit==XawiextRead && msg->info.ptrIO]! = '\0') 
XtSetArg(args(argc],XtNwidth,4+TextWidth(0,insg->info.ptr.font)); 
else 

XtS€tArg(args[argc],XtNwidth,4+insg- >cols*(font- > max_bounds. width + font- > min_bo 
unds.width)/2); 

argc+ + ; 

XtSetArg(argslargc],XtNhcight,l +msg- > rows*(font- > max_bouiids. ascent + font- > max_ 

bounds.descent)); argc+ + : 

XtSetValues(widgets[il,args,argc); 

> break; 
case FW^butlon: 

XtOvcrrideTranslalions(widgets(i].XtParseTranslationTable(" < BtnDown > : resetO 

NameButtonO PopupMenuQ")); 

break; 
case FW__down: 

if (♦num- > value = = num- > min) XtSetSensitive(widgets(il .False) ; 
num- > widgets[0] = widgets(i] ; 
break; 
case FWjsp: 

if (*num- > value= =nuni- > max) XtSetSensitive(widgets(i], False); 
num- > widgets(l] = widgets(i] ; 
break; 
case FW_integer: 

num- > widgets(2] = widgetsHl ; 

break; 
case FW scroll: 
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fit- > widgetst 1 ] = widgets[i] ; 
XawScrollbarSetThumb(widgets(i],lop,0.05): 
break; 
case FW float: 

fit- > widgets[0] =widgets[i]; 
break; 

} ■ 

if (call[(mt)items[i]. type]) {/* Add Callbacks */ 
if (callbacks[callj] .callback! =NULL) 

XtAddCallbacks(widgets[i],XtNcallback,&callbacks[caUj]); 
while(callbacks[call_i].callback!=NULL) call_i+ +; 
call_i++; 




Widget ShellWidget(iiaiDe,parent,type,cnuq),calIbacks) 

String name; 
Widget parent; 
ShellWidgetTypc type; 
Colonnap cmap; 
XtCailbackRec callbacksQ; 

{ 

Widget sheU; 
Arg args[3]; 
Position X, y; 
Dimension height s-2; 
int argc=0; 
WidgetClass 

class[] = {transientShellWidgetClass,iransientShellWidgetClass,topLeveIShellWidgeiClass,p 



eiiocTtTirrc CMPPT mill F 



wo 94/23385 



PCT/GB94/006r7 



-138- 

ullRightMcouWidgetClass} ; 

if (type==SW_below 1 1 type==SW_over) { 
XtTranslaieCoords(parent,0,0,&x,&y); 
if (type==SW_below) { 

XtSetArg(args[0].XtNheight,«theight); 
XtGetValues(parent,args,ONE); 

' } 

XiSetArg(args(argc],XtNx,x); argc+ + ; 
XtSetArg(args[argcl,XtNy ,y + height + 2) ; argc + + ; 

} 

if (cmapl-NULL) { I 
XtSetArg(args[argc],XtNcolonnap,cinap); argc + + ; 

} . ■ ' ' ■ ' 

sbell=XtCreatePopupShell(iiaine,class[type],parent,args,argc); 

if (caUbacksl =NUIX) XtAddCaUbacks(shell,XtNdestxoyCalIback,caUbacks): 
retuni(sheU); 

} 

Widget FonnatWidget(name.paieiit) 

Strii^ name; 
Widget parent; 

{ 

retum(XtCreateMaiiagedWidget(naine,foiniWidgetClass,parent,NULL,ZERO)); 

} 

void FillMenu(parcnt,number,items,widgets.callbacks) 

int number; 
Menultem itemsH; 
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Widget I 
XtCallbackRec 



parent, widgetsQ; 
: callbacksQ; 



Arg args[4]: 

int i, call_i=0; 

Icon icon=FindIcon("right"); 

for(i=0;i<number;i++) { 
int argc=0; 

XtSetArg(args[argc],XtNlabel4tems[i].label); argc4- -f ; 
if (items[i] . widgetClass = = smeBSBpiObjectCIass) { 

XtSetArg<args[argc],XtNnienuNanie,items[i].hook); argc++; 

XtSetATg(args[argc],XtNrightMaigin,4+icon-> width); argc+ +; 

XtSetAig(args[argc] ,XtNrightBitmap, icon- > pixmap); argc + + ; 



widgets[i] sXtCreateManagedWidget(items(i].name,items[i] .widgetC]ass,paient,args,argc) 



if (items[i].widgetClasssssmeBSBObjectClass) { /* Add Callbacks */ 
XtAddCallbacks<widgets[i],XtNcallback,&caUbacks[call_il): 
while(caUbacks[caU_i].caUback! =NULL) caU_i++; 
call_l++: 



} 



void SimpleMenu(w,closure,caU_data) 



Widget 



caddr t 



closure, call_data; 
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{ 

in£ *hook=(mt ♦)closure, no child, child, argc=0; 
Widget inenu-XtParent(w), button; 
WidgetList children; 
char *label; 
Arg args[3]; 

XiSetArg(args[argc],XtNlabel,&label); argc -f +; 
XtGetValues(w,args,argc); argc=0; 
XtSetArg(args[argc] ,XtNchildren,&children) ; argc + + ; 
XtSetArg(args[argcl ,XtNnumChildren,&no_child); argc + + ; 
XtSctArg(args[argc],XtNbutton,&button); argc+ + ; 
XtGetValues(menu,args,argc); argc^O; 

for(child=0;chadren(child]!=w && child <no_child;) childH- + ; 
if (w! =children[child]) ^rintf('*SiinpleMenu: menu error\n"); 
*hook=child; 

XtSetArg(args[argc]»XtNlabel4abel); argcH- +; 
XtSetValues(buttOQ,args,argc); 

} 

void NumIncDec(w,closure,call_data) 

Widget w; 

caddrj ciosure, call_data; 

{ 

Nundiq)ut data=(NumInput)ciosure; 

Arg args[ll; 

char text[STRLEN]; 

♦data- > value + = (w = =data- > widgets(0])?- 1:1; 
sprinif(texi,daia- > format, *data- > value); 
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if (data- > niin= = *data- > value) XtSetSensiiive(data- > widgets[0],False); 
else XtSetSensitive(data- > widgets[0] .True); 

if (data- > max « = *data- > value) XtSetSensitive(data- > widgets( 1] .False); 
else XtSetSensitive(data- > widgets[l],True); 
XtSetArg(args(0],XlNlabel.text); 
XtSetValues(data- > widgets[2] .args.ONE); 

void FloafliicDec(w,closure,call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

Floatliqwt data=(FloatInput)closure; 

Arg argsdl; 

cbar text{STRL£N]: 

float percent" *(fIoat *')call_data; 

*data- > value =data- > min + (double)percent*(data- > max-data- > min); 
spriiitf(text,data- > format, "^data- > value); 
XtSetArg(args[0],XtNlabel,text); 
XtSetValues(data- > widgets[0],args.ONE); 

} 

f* Function Name: Change YN 

* Description: Toggle YN widget state 

* Arguments: w - toggling widget 

* closure - pointer to boolean state 

* call_data - not used 

* Returns: none. 
*/ 
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void Change YN(w.cIosure,call_<iata) 

Widget w; 

caddr_t closure, cal]_data; 

{ 

Boolean *bool= (Boolean *)closure; 

Icon icon=FindIcon((*bool != Tnie)?"confinn": "cancel"); 

Arg args[4]; 

int argc=0; 

*bool = ! *bool; 

XtSetArg(args[argc] .XtNbitmap.icon- > pixmap) ; argc + + ; 
XtSetArg(args[argc],XtNheight,icon->height+2); argc+ +; 
XtSetArg(args[aTgc],XtNwidth,icon- > width+2); argc + + ; 
XtSetValues(w,args,argc): 

} 

int TextWidth(niax,text,font) 

int max; 
String text; 
XFontStnict ♦font; 

{ 

int i=0. j; 

while(text(i]! = '\0') { 
int width; 

for(j =0;text[i +j] ! = '\0* && text[i +j] ! = ;) j + + ; 
width = XTextWidth(font,&iext[i] ,j); 
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/* 

* Image. c - Image widget 

* ■ 

#defme XtStrien(s) ((s) ? strlen(s) : 0) 

^include <stdio.h> 
^include <ctype.h> 
#mclude <Xll/IntrmsicP.h> 
#include <Xll/StringDcfs,h> 

^include < XI I/Xaw/Xawlnit.h > I 
#include "../include/ImageP.h" 

\ 

#defiiie strcq(a,b) (strcmp( (a), (b) ) = = 0) 

* ' 

* Full class record constant 
♦ 

/* Private Data */ 

static char defaultTranslationsO = 

'•<BtnlDown>: notifyO\n\ 

< BtnlMotion > : notifyO\n\ 

<BtnlUp>: notifyO"; 
Mefme offset(rield) XtOffsct(ImageWidget, field) 
static XtResource resources [] = { 

{XtNbiimap, XiCPixm^, XtRBitmap, si2eof(Pixmap), 
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offset(iinage.pixmap). XtRImmediate, (caddr_t)None}. 
{XtNcallback, XtCCallback. XtRCallback, sizeof(XtPointer), 
offset(iinage.callbacks), XtRCallback, (XtPointeONULL), 

}; 

static void InitializeO; 
static void ResizeO: 
static void RedisplayQ; 
static Boolean SetValuesQ: 
static void ClassInitializeO; 
static void DestroyO; 

stadc XtGeoinetryResult QueryGeometiyO: 
sutic void NotifyO. GetBitnu^InfoO; 

stadc XtActionsRec acdoiisListQa{ 
{"notify". Notify}, 

}; 

ImageClassRec imageCIassRec » { 

{ 

/* core^class fields ♦/ 

jj^define superclass (&simpleClassRec) 



/* superclass 


♦/ 


(WidgetClass) superclass, 


/* class_naine 


V 


"Image^ 


/* widgct^size 


♦/ 


sizeof(ImageRec), 


/* classjnitialize 


*/ 


Classlnitialize, 


/♦ class j)aitjnitializc 


♦/ 


NULL, 


/* class_inited 


*/ 


FALSE, 


1* initialize 


*/ 


Initialize, 


/* initialize_hook 


♦/ 


NULL, 


/♦ realize 


*/ 


XtlnheritRealize, 
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/* actions 

/* num_aciions 

resources 
/* num^resources 
/* xnn_class 
/* compress^motion 
/* compress_exposure 
/* corapress_enterlcavc 
/* visible_interest 
/* destroy 
/♦ resize 
/♦ expose 
/* set^valucs 
/♦ set_values_hook 
/♦ set_values_almost 
/♦ gct_values_hook 
/♦ accept^focus 
/♦ version 
/* callbackj)rivatc 
/* tm^tablc 
/* qucry_gcomctry 
/* display^accclcrator 
/* extension 



*/ 
♦/ 
•/ 
*/ 
*/ 

•/ 
*/ 

*/ 
*/ 
•/ 
♦/ 

♦/ 

♦/ 
♦/ 
♦/ 



*/ 
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actionsList, 

XtNumber(actioiisList) , 
resources, 

XtNumber(rcsources) , 

NULLQUARK, 

•/ TRUE, 

TRUE, 

TRUE, 

*/ FALSE. 

Destroy, 

Resize, 

Redisplay, 

SetValues, 

*/ NULL. 

XtlnheritSetValuesAlmost. 

♦/ NULL. 

NULL. 

XtVersion, 

NULL. 

*/ defaultTianslatioas, 
*/ QueryGeometiy, 
XtlnhehtDisplayAccelerator. 
NULL 



/* Simple class fields initialization */ 
{ 



/* change_sensitive 



*/ XtlnheritChangeSensitive 



} 

>: 

WidgetClass imageWidgetClass = (WidgetClass)&iniageClassRcc; 
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* Private Procedures 

♦ . 

Static void Classlnitialize() 

extern void XmuCvtStringToBitmapO: 
static XtConvcitArgRcc screcnConvertArgQ = { 

{XtWidgetBaseOffset, (caddrj) XtOffset(Widget, core.screen), 
sizeof(Screen *)} 

}; 

XawInitializeWidgetSetO: 

XtAddConverter("String", "Bitmap", XmuCvtStringToBitmap, 
scitenConveitArg, XtNamber(scieenConvertArg)); 
} /* Classlnitialize */ 

/* ARGSUSED */ 

static void Iiiitialize(Fequest,new) 

Widget request, new; 
{ 

Image Widget iw = (ImageWidget) new; 

Dprintf('*lmagelnitial]ze\n*'); 

if (iw-> imagc.pixinap= =NULL) 

XtErTorMsg("NoBitinap" , "asciiScurceCreate", "XawError" , 

''Image widget has no bitmap/, NULL,0); 
^ GetBitmapInfo(new); 

if (iw-> imagc.map_width< =0 1 1 iw->image.map_height< =0) 

X tErrorMsg( " NoDimension" . "asciiSourceCreate " , "XawError" , 

"Image widget illegal map dimension. ",NULL,0); 
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if (iw-> core. width = = 0) iw-> core. width = iw-> image. map_ width; 
if (iw-> core. height == 0) iw->core.height=iw->iniage.map__height; 

(*XtClass( new)- >core_class. resize) ((Widget)iw); 

} /♦ Initialize */ 

/♦ ' 

* Repaint the widget window 
♦/ 

ARGSUSED */ 
static void Redisplay(w, event, region) 
Widget w; 
XEvent *event; 
Region region; 

{ 

ImageWidget iw = (ImageWidget) w; 

Dprintf( "ImageRedisplayVn"); 
if (region != NULL && 
XRectInRegion(region, 0, 0, 

iw- > image.map^width, iw- > image.map^height) 
= = RectangleOut) 
return; 

XCopyArea( 

XtDisplay(w), iw->image.pixmap, XtWindow(w). 
DefauitGC(XtDispiay(w),XDefaultScreen(XtDisplay(w))), 

0, 0, iw-> image. niap_width» iw- > image.map^height, 0, 0); 

} 
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static void Resize(w) 
Widget w; 

■{ : 

ImageWidget iw = (Image Widget)w; 
Dprmtf("IinageResi2e\n") ; 

} 

/* 

* Set specified arguments into widget 
*/ 

static Boolean SetValues(curTent, request, new, args, num_args) 
Widget current, request, new; 
ArgList args; 
Cardinal "hium^args; 

{ 

ImageWidget curiw = (ImageWidget) current; 
ImageWidget reqiw = (ImageWidget) request; 
ImageWidget newiw = (ImageWidget) new; 
Boolean redisplay » False; 

recalculate the window size if something has changed. *f 

if (ctuiw- > image.pixmap ! = newiw- > image.pixmap) 
XFreePixmap(XtDisplay(curiw), curiw- > image.pixmap); 
(jetBitmapInfo(newiw); 

newiw- > core.width=newiw- > image, map^width; 
newiw- > core.height=newiw- > image.map^height; 
redisplays True; 

return redisplay 1 1 XtlsSensitive(current) ! = XtlsSensitive(new); 

} 
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staiic void Destroy(w) 
Widgci w; 

ImageWidget Iw = (Image Widget)w; 
Dprintf("ImageDestroy\n"); 

} 

static XiGeometry Result QueryGeometry(w» intended, preferred) 
Widgci w; 

XtWidgetGeomctry ^intended, ♦preferred; 

{ 

register ImageWidget iw = (ImageWidgct)w; 

preferred- >requcst_mode = CWWidth | CWHeight; 
preferred- > width - iw-> image, raap^width; 
preferred- > height = iw- > image.map^height; 
if( ((intended- >request_.mode& (CWWidth | CWHeight)) 
= = (CWWidth I CWHeight)) && 
intended- > width = = preferred- > width && 
intended- > height = = preferred- > height) 
return XtGeometry Yes; 
else if (preferred- > width = = w- > core. width && 
preferred- > height == w->core.height) 
return XtGeometryNo; 

else 

return XtGeometry Almost; 

} 

static void GetBitmapInfo(w) 



/MinrfcTiTtrrr n trrr /mil C 



wo 94/23385 



PCT/GB94/006T7 



- 151 - 



Widget 



w; 



ImageWidget iw=(IiiiageWidget)w; 
unsigned int depth, bw; 
Window root; 
int X, y; 

unsigned int width, height; 
char buflBUFSIZ]; 

if (iw-> image .pixmap != None) { 

if I ■ 

(!XGetGeometry(XtDisplayOfObject<w),iw- > image.pixniap,&root,&x,&y.&width,iSdieig 

ht,&bw,&depth)) { t 



sprintf(buf. "Im^eWidget: %s %s \"%s\".", "Could not", 
"get Bitm^ geometry information for Image ", 
XtName(w)); 




/* 



Action Procedures 



♦/ 



static void Notify(w,event,params,numj}aranis) 



Widget 



w; 



XEvent 



♦event; 
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Sitring *paranis; 

Cardinal *nmn_params; 

{ 

ImageWidget iw=(IraageWidget)w; 

XBunonEvent *buttonevent=&eveni->xbution; 

int posn[2] = {buttonevent->x,butionevent->y}; 

if (iw- > image.map^width < =posn(0] 1 1 posn[01 < 0 1 1 

iw- > imagc.map^heighl < =posn[l] 1 1 posn[l] < 0) Dprintf("No 
IniageNotify\n"); 
else { 

Dprintf("ImageNotify\n"); 
XtCallCallbackIist(w,iw- > image.callbacks,posn); 

} 

} 
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I ■ . ■ 

source/ImpKlicsTestSA.c 



/* 

Test harness for KlicsFrameSAO in Klics.SA 

*/ 

jCinclude "xwave.h" 
ifmcluds "KlicsSA.h" 

void ImpKIicsTestSA(w,closure.call_data) 

Widget w; 

caddr t closure, call data; 



int si2eY=SA_WIDTH*SA_HeGHT, 

si2»UV=SA_WIDTH*SA_HOGHT/4; 
short *dstI3]={ 

(short *)MALLOC(sizeof(short)*si2eY). 

(short *)MALLOC(si2eof(short)*sizeUV), 

(short ♦)MALLOC(si2eof(short)*sizeUV). 
}, ♦src(31; 

Video video=(Video)MALL(X:(si2eof(VideoRec)); 
int i, z; 

char rile_name[STRLEN]; 

Bits b^; 

Boolean stiUvid; 

strcpy(video- > name,((XawListRetumStmct *)call_data)- > string); 
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sprintf(file_name," %s%s/%s%s\0", global- > home.KLICS_SA_DIR, video- > name.KLICS 
_SA_EXD; 

bfip=bopen(file_name,"r"); ' , 

bread(&stillvid,l,bfip); 

bread(&video- > size[2],si2eof(int)*8,bfp); 

video- > datafO] =(short, **)MALLOC(sizeof(short *)*video- > size[21); 
video- > data( 1] = (shon **)MALLOC(sizeof(short *)*video- > size[2]); 
video- > data[2] = (short **)MALLOC(sizeof(short *)*video- > size[2]): 
video- > disk - False; 
video- > type = YUV; 

video- >size[0]=SA_WIDTH; I 
video- > size(l] =SA_HEIGHT; 

video- > UV8ample[01 = 1 ; \ 

video- > UVsample[ I] = 1 ; 

video- > trans.type =TRANS_None; 

for(2=0;z< video- > size[21;z+ +) { 

NewFraiiie(video,z); 

sic(0] « video- > dau[0][z] ; . 

sic[l] Bvideo- > data[l][z]; 

src(2] - video- > data[2] [z] ; 

KlicsFranieSA(zs =0 1 1 stillvid?STILL:SEND,src.dst,bfp); 

SaveFiaine(video,z); 

FreeFiaine<video,z); 

} 

bclose(bfjp); 

video- > next ^global- > videos; 
global- > videos = video; 
XtFrce(dst[0]); 
XtFrcc(dst[ll); 
XtFree(dsil2]); 
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sour ce/ImportKlics .c 



/* 

* Importing raw Klics binary files 
*/ 

^include "xwavch" 
^include "KUcs.h" 

extern Bits bopenO; 

extern void bcioseQ, breadQ, bwriteO, bflushQ; 

extern void SkipFrameQ; 

ff 

extern int HuflReadO; 

extern Boolean BlockZeroO: 

extern void ZeroCoeffsO: 

extern int ReadlntQ; 

extern int DecideO; 

extern double DecideDoubleO: 

Boolean BoolTokenCbfj)) 

Bits bfp; 

{ 

Boolean token; 

biead(&token.l.bfp): 
retum(token); 
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void HuffBlock(block,bfp) 

Block block; 
Bits bfp; 

{ 

int X, Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) 
block[Xl(Y] =HuffRead(bfip): 

} 

void PrevBlock(old,addr,x,y,z,oct,sub,chamicl,ctrl) 

Block old, addr; 

im X, y, z, oct, sub, channel; 

CoinpCtrl Ctrl; 

{ 

ini X. Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) { 

addr[X][Y]=Access((x< < 1)+X.(y< < l)+Y,oct,sub,Si2e(ctrl->dst,channel.O)): 
oldpqrY] -Ctrl- > dst-> data(channel](z](addr(X][Y]]; 

} 

) 

void DeltaBlock(new,old,delta,step) 

Block new, old, delta; 
int step; 
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{ 

int X, Y; 

for(X =0:X < BLOCK:X + +) for(Y=0; Y < BLOCK;Y+ +) 

new[X][Y] =old(X][Y] +dclta[X][Y]*step+(delta[X][Y]! =0?negif(delta[X][Y] < 0,(step.l) 
>>1):0); 

) ■ ■ . ■ ' 

void UpdateBlock(new,addr,z,cha]mel,ctrl) 

. .1 

int z, channel; 
Block new, addr; 
CompCtrl ctil; 

int X, Y; 

for(X=0;X<BLOCK;X+ +) for(Y=0;Y<BLOCK;Y+ +) 

Ctrl- >dst- > data[channel][z][addr(X][Y]l =(short)new[Xl[Y]; 

} 

void ReadKlicsHeader(ctrl) 

CompCtrl Ctrl; 

{ 

KlicsHeaderRec head; 
int i; 

Video dst=ctrl->dst; 

fread(&bead,sizeof(KlicsHeaderRec), 1 ,ctrl- > bfp- > fp); 
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Ctrl- > stillvid -head.stillvid; 

Ctrl- > auto_q=head.auto_q; 

Ctrl- > buf_switch = head . buf ^switch; 

Ctrl- >qiiant_const= head. quant const; 

Ctrl- > ihresh_const= head. thresh_const; 

Ctrl- > cmp_const = head, cmp^const; 

ctri->fps==head.fps; 

for(i=0;i<5;i++) ctrI->base_factors[il=head.basc_factors[i]; 

Ctrl- > diag_factor = head, diag^factor; 

Ctrl- > chrome_factor=head.chroine_factor; 

Ctrl- > decide = bead.decide; 

strcpy(dst- > name,ctrl- > bin^namc); 

dst- > type=head.type; 

dst- > disk«bead.disk; 

dst* > gamma = head . g amma ; 
dst- > rate = head.rate; 
dst- > stanshead.start; 

for(i =0;i < 3;i+ +) dst- > si2c(i] =head.size[i]; 

for(i»0;i<2;i++) dst- >UVsaniplc[i]= head. UVsamplep]; 

dst- > trans = head, trans; 

dst- > precision=head.precision; 

for(i =0;i < (dst- > type = =M0N0?1 : 3);i + +) 

dst- > data[i] =(short **)MALLOC(dst- > si2e[21*sizeof(short *)); 

} 

void WriteKlicsHeader(ctrl) 
CompCtrl Ctrl; 

{ 

KlicsHeaderRec head; 
int i; 
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head.stillvid=ctrl->stillvid; 
head.auto_q=ctrl- > autp_q; 
head. buf_switch = Ctrl- > buf_switch; 
head.quant_const=ctrl- > quantconst; 
head.thresh_const=ctrl- > thresh_const; 
head.cmp_const=ctrl- > cmp^const; 
hcad.fps =ctrl- > fjps; 

for(i=0;i<5;i + +) head.base_factors[i]=ctrl->base_factors[i]; 

hcad,diag_factor-ctrl- > diag^factor; 

head,chrome_factor=ctrl- > chromefactor; 

head.decide=ctrl- > decide; 

head, type = Ctrl- > dst- > type; 

head.disk=ctrl- > dst- > disk; 

head.gamma =ctrl- > dst- > gamma; 

head.rate -Ctrl- > dst- > rate; 

head.stan=ctrl- > dst- > start; 

for(i=0;i < 3;i+ +) head.sizep] =ctrl- > dst- > sizc[i]; 

for(i=0;i < 2;i+ +) head.UVsample[i] «ctrl- > dst- > UVsampleffl; 

head.trans ^'ctrl* > dst- > trans; 

head.precisioD-ctrl- > dst- > precision; 

fwritc(&bcad,si2eof(KlicsHeaderRec) J .Ctrl- > bip- > 

} 

void KlicsTrec(mode,x,y,2,oct,sub,chamiel,ctrl) 

int mode, x« y, z. oct, sub, channel; 
Con^)Ctii Ctrl; 

{ 

Block addr, old, new, delta, 2ero_block={{0,0}, {0,0}}; 

double norms(3] = {ctri- > quant__const,ctrl- > thresh_const,ctrl- > cmp^const} ; 

int step; 



SllflRTITllTF SHFFT miflE2fn 



wo 94/23385 



PCT/GB94/00677 



- 160 - 

Pre vBlock(old , addr, x , y , z ,oct , sub , channe I , ctr I) ; 
if (mode! = VOID) { 

CalcNormals(ctrl ,oct, sub ,channel , norms) ; 
step - nonns[0] < 1 . 0? 1 ; (int)honns[0] ; 
if (mode= = STILL 1 1 BlockZero(ol(l)) { 

if (BoolToken(ctrl- > bfp)) { /♦ NON^ZERO_STILL */ 
Dprintf("NON_ZERO_STiLL\n"); 
HuffBIock(delta,ctrl- > bfp); 
DeltaBIock(iiew,old,delta,step); 
UpdateBlock(i)ew,addr,z,chaiinel,ctrI); 
} else { 

Dpriiitf("ZERO_STILL\n"); 

modc=STOP; /* ZERO_STILL */ 

} 

}ebe{ 

if (!BoolToken(ctrl->bfp)){ /• BLOCK_SAME ♦/ 

Dprintf("BLOCK_SAME\n"): 

inode=STOP; 
}else{ 

if (!BoolToken(ctrl->bfp)) { /• ZERO_VID ♦/ 

I>printf("ZERO_VID\n"); 

ZeroCoef&Cctrl- > dst- > data[chaii]iei][z] .addr); 

mode = VOID; 
} else { f* 

BLOCK_CHANGE •/ 

Dprintf("BLOCK_CHANGE\n"); 
HufiBlock(delta.ctrl- > bfjp); 
DeitaBlock(new,old,delta,step); 
UpdateBlock(new,addr,z,channel,ctrl); 

} 

} 

} 
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} else { 

if (BloclcZero(old)) mode = STOP; 
else { 

ZeroCoeffs(ctri- > dst- > data[chaniiel][z] ,addr); 
mode=VOID: 

} 

} ' 

if (oct>0 &4& mode! -STOP) { 

Boolean <iecend-modc==VOID?Tnie:BoolToken(ctrl->bip); 
int X. Y; 

Dprimf("x=%d, y=%d, oct=%d sub=%d mode ' 
%d\n",x,y,oct,sub,mode); 

if (decend) { ^ 

if (mode! = VOID) Dprintf("OCT_NON_ZERO\ii"); 
for(Y =0; Y < 2; Y + +) foi(X=0;X < 2;X + +) 

KIicsTree(mode,x*2+X,y*2+Y,2.oct-l,sub,chamiel,ctrl); 
} else if (mode! = VOID) Dpriiitf("OCT_ZERO\n"); 

} 

} 

void KlicsLPF(modc,z,ctrl) 

CompCtrl Ctrl; 
int mode, z; 

{ 

Block addr, old, new, delta; 

int channel, channels=ctrl->dst->type==M0NO?l:3, X, y, 
octs_Ium=ctrl- > dst- > trans. wavelet.space[OI, 

si2e[2] = {Size(ctrl->dst,0,0)> >octsJum+l,Size(ca:l->dst,0,l) > >acts_lum+l}; 
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forO'=0;y<si2e[l];y + +) for(x=0;x<size(6];x + +) { 
Boolean lpf_Ioc=True; 

if (mode! = STILL) { 

Ipfjoc = BcolToken(ctrl- > b(Tp) ; /* 
LPF_LOC_ZERO/LPF_LOC_NON_ZERO ♦/ 

DprintfC %s\n" ,lpfJoc?"LPF_LOC_NON_ZERO" : "LPF_LOC_ZERO"); 
} 

if (Ipfjoc) for(channcl =0;chaiinel < channels ;channel + + ) { 
int 

octs=ctrl- > dst- > trans. wavelct,space(ctrl- > dsi- > type= = YUV chancel! =071 :0], 

X, Y, stq), vahic, bits=0; 

double 

nornis[3] - {ctrl- > quant__const,ctrl- > thresh_const,ctrl- > cmp^const}; 

PrevBlock(old,addr,x,y,z,octs-l,0,channel,ctrl); 
CalcNormals(ctrl,octs-ltO,channel,nonns); 
step-nonns[0] < LO?l:(uit)nonns[0]; 
if (mode=«STILL) { 
for(bits=0, 

value=((l < <8+ctrl->dst->precision)-l)/stcp;valuc!»0;bits++) 

value»vahie> >1; 
for(X=0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) 

delta[X][Y] =ReadInt(bits,ctrl->bfp); 
DeltaBlock(new,old,delta,step); 
UpdateBlock(new,addr,z,channel,ctrl); 
}clse{ 

if (BooIToken(ctrl- > bfp)) { /* 
LPF_ZERO/LPF_NON_ZERO ♦/ 

DprintfC'LPF_NON_ZERO\n"); 
HuffBlock(delta,ctrl- > bfip); 
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DeltaBIock(new,old,delta.step); 
UpdateBIock(new,a(idr,z,channel,ctrl); 
} else DprintfCLPF.ZEROVn"); 

■} ■ , 

} 

} ■ 

void KlicsFraine(ctrl,z) 
Conq)Ctrl Ctrl; 

im z; ' 

{■ 

Video dst«ctrl->dst; 

int sub, channel, x, y, mode«ctrl->stiIlvid 1 1 zssO?STILL:SEND, 
octsJum-dst« > trans.wavelet.space[0], 

si2e[2] = {Size(dst,0.0) > > 1 +octs Juni,Size(dst,0, 1) > > 1 +octs_Ium} ; 

NewFranie(dst,z) ; 

CopyFianie(dst,z-l,z,ctri->stillvid II z==0); 
if (z! =0 && Ctrl- > auto_q) { 

cttl->quam_const+=(double)(HISTO/2+ReadIm(HISTO_BITS,ctrl->bfp))*HISTO_DE 
LTA*2.0/HISTO-fflSTO_DELTA: 

Ctrl- > quant_const=ctrl- > quant_const < 0.0?0.0:ctrl- > quant_const; 

Dprintf("New quant % An",ctrl- > quam_const); 

} 

KlicsLPF(mode,z,ctrl); 

for(y=0;y<size(ll;y++) for(x=0;x<size(0]:x++) { 
if (BoolToken(ctrl- > bfp)) { 
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Dprintf('LOCAL_NON_ZER0\n"); 

for(chaimel=0;channel<(dst->type==MONO?l:3);channeI++) { 
int octs=dst-> trans, wavelet, space (dst-> type ==YUV 

&& channel! =0?1:01; 

if (BoolToken(ctrl- > bfjp)) { 

Dprintf("CHANNEL_NON_ZERO\n"); 
for(sub= l;sub <4;sub+ +) 

KlicsTree<mode,x,y,z,octs-l,sub.channel,ctrl); 

} else DprintfrCHANNEL_ZERO\n"); 

) I 

} else Dprintf("LOCAL_ZERO\n*); 

■ > 

> 

void ImponKlics(w,closure,call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

char file_name[STRLEN]; 
CompCtrlRec Ctrl; 
int i, z; 

ctrl.dst=(Video)MALLOC(sizcof(VideoRec)); 
strcpy(ctrl,bin_name,((XawUstReturnStnict ♦)call_data)- > string); 

sprintf(file_nanie/ %s%s/ %s%s\0\global- > home,KLICS_DIR,ctrl.bin_name,KLICS_EX 
T); 

ctrl.blip = bopen(file_name, "r"); 
ReadKlicsHeader(&ctrl); 
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if (ctri.dst->disk) SaveHeader(ctrl.dst); 
for(z=0;z<ctrl.dst->size[2];z++) { 

if(2»»0 II !ctrl.buf_switch) KlicsFrame(&ctrU); 

else { 

if (BoolToken(ctri.bfp)) KlicsFrame(&ctrl,z); 
else Sk^Frame(ctrl.dst,z); 

} 

if(2>0){ 

SaveFrame(ctrl .dst,z- 1 ); 
FrecFrame(ctri.dst,z-l); 

} 

} 

SaveFrame(ctrl.dst,ctrl.dst- > size[2]-l); 
FreeFraine(ctrl.dst,ctrl.dst- > size[2]- 1); 
bclose(ctrl.bfp): 

ctr].dst-> next=global-> videos; 
global- > videos=ctrl.dst; 

} 
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source/lmponKlicsSA.c 

/* 

* Imponing raw Klics binary files 

* Stand Alone version 
*/ 

^include "KlicsSA.h" 

I 

extern void ConvolveO; 

/* useful X definitions *l 
typedef char Boolean; 
#definc True 1 
#define False 0 
#dcfme String char* 

extern int HuffReadSAO; 

extern Boolean BlockZeroSAQ; 

extern void ZeroCoeffsSAO; 

extern int ReadlntSAQ; 

extern int DecideSAQ; 

extern double DecideDoubleSAQ; 

Boolean BoolTokenSA(bf]p) 

Bits bfjp; 

{ 
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Boolean token; 

bread(&token,l.bfp);' 
retiini(token); 

} ■ 

void HuffBlockSA(block,bfp) 

Block block; 
Bits bfp; 

{-. 

int X. Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y< BLOCK; Y++) 
block[X][Y] =HuffReadSA(bfp): 

}. 

void PrevBlockSA(old,addr,x,y,oct,sub,chaimel,dst) 

Block old, addr; 

int X, y, oct, sub, channel; 

short *dst[3]; 

{ 

int X. Y; 

for(X«0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) { 

addr[X][Y]=AccessSA((x< < 1)+X,(y< <l)+Y,oct,sub,charaiel); 
oldIX][Y]=dst[channel][addr(Xl[Y]]; 

} 

} 
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void I>eltafilockSA(new,old.delta,step) 



Block new, old. delta; 



int 



step; 



int X, Y; 

for(X =0;X < BLOCK;X+ +) for(Y=0; Y < BLOCK:Y+ +) 

new[X][Y] =old[X][Y] +deltapq[Y]*step-f (delia(X][Y]! =0?negif(deltapq[Y] < 0,(step-l) 
>>l):0); 

} 

void UpdateBlcckSA(new,addr.chaniiel,dst) 

int channel; 
Block new, addr; 
short •dst(3]; 



int 



X, Y; 



for(X =0;X < BLOCK;X+ +) for(Y=0; Y < BLOCK;Y+ +) 
dst[channel][addr[X][Y]] =(short)new[X][Y]; 



void 



K]icsTreeSA(niode,x,y,oct,sub,channel,dst,bfp,quant_coQst) 



int 



mode, X, y, oct, sub, channel; 
*dst(3]; 



shon 



Bits 



bfp; 
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double quant_const: 

{ 

Block addr, old, new, delta, zero_block={{0,0},{0,0}}; 
double aonns[31 = {quant_const,thresh_const,cmp_coiist}; 
int step; 

PrevBlockSA(old,addr,x,y,oct,sub,channel,dst); 
if (mode! = VOID) { 

CalcNormalsSA(oct,sub,chaimel,norms,quant_const); 
step=norms[0] < 1.0?l:(int)norois[0]; 
if (mode==STILL II BlockZenKold)) { 

if (BoolTokenSA(bfp)) { /* NON_ZERO_STILL */ 
Dprintf("NON_ZERO_STILL\n"); 
HuffBlockSA(delta,bfp); 
DeltaBlockSA(new,okl,delta,step); 
UpdateBlockSA(new,addr,chaoiiel,dst); 
}else{ 

Dprintf("ZERO_STILL\n"); 

mode=STOP: /• ZERO_STILL */ 

} 

}else{ 

if (!BoolTokenSA(bfp)) { /* BLOCK.SAME */ 

Dprintf("BLOCK_SAME\n"); 

mode=STOP; 
} else { 

if (!BoolTokeiiSA(bfp)) { /* ZERO_VID •/ 

Dprintf("ZERO_VID\n''); 

ZeroCoeffsSA(dst[channel] ,addr); 

mode=VOID; 
}else{ /* 

BLOCK_CHANGE */ 
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Dprintf ( " BLOCK_CHANGE\n" ) ; 
HuffBlockSA(delta,bfp); 
DeltaBlockSA(new,old,delta,step); 
UpdateBlockSA(aew.addr,cbaimel,dst); 

} ' 

■ . } . 
} else { 

if (BlockZeroSA(old)) mode=STOP; 
else { 

ZeroCoeffsSA<dst(chanDel],addr); 
mode=VOID; 

} 

} 

if (oct> 0 && mode! =STOP) { 

Boolean deceiid-mode-'>"VOID?Tnie:BoolTokenSA(bfp): 
int X, Y: 

Dprintf("x=%d, y=%d, oct=%d sub=%d mode 
%d\n" ,x,y ,oct,sub,inode); 

if (decend) { 

if (mode! = VOID) Dprintf("OCT_NON_ZERO\n"); 
for(Y=0;Y<2;Y+ +) for(X-0;X<2;X+ +) 

KlicsTreeSA(mode,x*2+X.y*2+Y,oct-l,sub,chaiiiiel,dst,bfip,quam_coiist); 
} else if (mode! = VOID) Dpriiitf("OCT_ZERO\n"); 

} 

} 

void KlicsLPF_SA(mode,dst,bfp,quaiil_const) 



int mode; 
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short ♦dst[3]; 
Bits blp; 

double quant_coiist; 

{■ 

Block addr, old, new, delta; 
int channei, chaiiDels=3, X. y, 
octsJum=3, 

size(2] = {SA^WIDTH > > octsjum + 1 .SA^HEIGHT > > octsjum + 1 } ; 

for(y=0;y<sizell];y++) for(x-0;x<size[0];x++) { ' 
Boolean lpf_loc»Tnie; 

if (mode!=STILL) { 

lpfJoc=BoolTokcnSA(bfp); /♦ 
LPF_LOC_ZERO/LPF_LOC_NON_ZERO */ 

DprintfC" %s\nMpfJoc?"LPF_LCX:_NON_ZERO": "LPF_LOC_ZERO"); 
} 

if (Ipfjoc) for(chaniKi«'0;channel<cbanDels:cliannel++) { 
int octs-channel!«:0?2:3, 

X, Y, step, value, bits=0; 
double norms(3]-{qiiaiit_coi]st,thresh.const,cmp_const}; 

PrevBlockSA(old,addr,x,y,octs-l,0,channel,dst): 
CalcNonnals8A(octs-l ,0,chajinel,norms,quant_const); 
step=nonns[0] < 1.071 :(int)noniis[0]; 
if (mode == STILL) { 
for(bitSBO, 

vaiue=((l < <8+SA_PREaSI0N)-l)/step;value! =0;bits++) 

value=value> > I; 
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for(X=0;X<BLOCK;X + +) for(Y=0;Y< BLOCK; Y++) 

delta[X][Y]=ReaclIntSA(bits,bfp); 
DeltaBlockSA(new,old,delta,step); 
UpdateBlockS A(ncw,addr.channel .dst) ; 

} else { 

if (BoolTokenSACbfjp)) { /♦ LPF_ZERO/LPF_NpN_ZERO 

Dpnntf("LPF_NON_ZERO\n"); 
Hu£fBlockSA(delta.bfp): 
DeltaBlockSA(new,old,deIta,step); 
UpdateBlockSA(new,addr,chaDnel,dst); 
} else Dprmtf("LPF_ZERO\n "); 

} 

} 

} 

} 

void KlicsFrameSA(mode,src,dst,blp) 

int mode; 

short *src(3], *dst(3]; 

Bits bfjp; 

{ 

int sub, channel, x, y, i, 
octsJum=3, 

size[2J = {SA_WIDTH > > 1 +octsJiim.SA_HOGHT > > 1 +octs_lum} ; 
double quani_const; 

bread((char *)&quant_const.sizeof(double)*8,bfp); 
KlicsLPF_SA(mode,dst,bfp,quam_const); 



CI locrm mr eucCT mnc ncK 



wo 94/23385 



PCT/GB94/006T7 



-173- 

for(y=0;y<size[l];y++) for(x=0;x<size[01;x + -f) { 
if (BoolTokeiiSA(bfip)) { 

Dprintf("LOCAL_NON_ZERO\n"); 
forCchannei =:0;chaniiel< 3 ;chaimel + ) { 
int octs=channel!=0?2:3; 

if (BoolTokenSA(bfip)) { 

Dprintf("CHANNEL_NON_ZERO\n"); 
for(sub=» 1 ;sub < 4;sub+ +) 

KlicsTreeSA(iiiode,x,y ,octs-l ,sub,chani]el,dst,bfip,quaiit_const); 

} else Dprintf("CHANNEL_ZERO\n"); ' 

,} . . 

} else Dpriiitf("LOCAL_ZERO\n"): ^ 

, ) . ^ 

for(cham]el»0;cfaannel<3;cbaiiiiel++) { 
int 

fraxneji2e(2]s{SA_WIDTH> >(chaniiBl==0?0:l),SA_HEIGHT> > (channel ==0?0:1 
)}. 

fraine_arca - fTaine_size[01 *fr^ 

foi<i=0;i<fTaine_aira;i++) src[chaniiel][^^ 
ConvoIve<sic[channel],FaIse,frame_size,chaimel- 
for(i =0;i < framc_area;i+ +) 
src[chanDel](i] =sn:(chamiel](il > > SA_PRECISION; 

} 

} 
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Initialise frame structure for Frame command widget 



I 



^include "../include/xwave.h" 

^define FRAME JCONS 14 

^define TRANS_MENU 1 

^define COMP^MENU 2 

extern void CopyVideoO; 

extern void CompareQ; 

extern void NAQ; 

extern void FrameDestroyO; 

extern void ExamineO; 

extern void FramePointYNO; 

extern void FramelnfoQ; 

extern void FrameMergeQ; 

extern void Movic(); 

extern void PostScriptQ; 

extern void SelectQ; 

extern void SpectrumO; 

extern void NewPointO; 

extern void TransfonnO; 

extern void CompressO; 

extern String ♦VideoCurrentList(); 

extern void KlicsSAO; 

void InitFrame (w.closure^call data) 
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Widget 



caddr t 



closure, call data; 



XawListRetumStruct *name=(XawListRetumStnict *)call_data; 
Video video a FindVideo(name->string,global-> videos); 
Frame frame =(Frame)MALLOC(si2eof(FrameRec)); 
Widget sheU[2]. form. widgets[FRAMEJCONS], 
traiis_widgets[TRANS_MENU] , comp_widgets[COMP_MENU] ; 
Aig aTgs[7]; 
Pixmap pixmap; 

int view(2]={15+video->size[0],15+video->sizc[l]}; 
Formltem itemsQ>{ 



"frmjcancel", "framejclosc", 
"frmjcopy", "copy", 
"fhn^exam", "examine", 
"fnn_poii«_yn" ,"poiiit_y " , 

"frm_transfonn" , "transfonn" , 



3,0,FWJcon,NULL}, 



0,0,FW_icoii,NULL}, 
1 ,0,FW_icon,NULL} , 
2,0,FWJcoii,NULL}, 



4 ,0,FW_icon_button, "ftm_trans_menu" } , 

{"fhn_iijfo_yn", "info", 
5,0,FWJcon,NULL>, 



"frm__mergc", "merge", 
"frmjcon^wcss" , "code" , 



6.0,FWjogglc,NULL}, 



7,0,FW_icon__button,"fnn_comp_menu"}, 



"frm_movie", "movie", 
"firm jpostscript" , "postscrq)t" , 
"frmjcompart", "compare", 
"frm_view", NULL, 



8,0,FW_,icon,NULL}, 
9,0,FW_icon,NULL}. 

10.0,FW_icon.NULL}, 



0, 1 ,FW_view,(String)view}, 



"frmjabel", video- > name, 
"frm_colors", "colors". 



0,12,FWJabel,NULL}, 

13,12,FW_icon.NULL}, 



}: 
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Selection sel=(Selection)MALLOC(sizeof(SelcctItem)); 
Menultem traiis_meiiu[TRANS_MENUl = { 

{"trans_Wavelcl".siiieBSBObjectCIass,"Wavclet".NULL}. 

Menultem comp_menulCOMP_MENU] = { 

{ "comp_KLICS " .smeBSBObjectClass, "KLICS" .NULL} , 
{"coiiip_KLICS_SA",smeBSBObjectClass,"KLICS SA",NULL}, 

}; 

XtCallbackRec frame_caUD={ 

{FrameDestroy.(caddrj)frame}, {Free,(caddr_t)sel}, {NULL.NULL}. 
{CopyVideo,(caddr_t)video}, {NULL.NULL}. 
{Exainine,(caddr_t)fraine}, {NULL.NULL}, 
{FraniePoimYN,(caddrj)ftame}. {NULL.NULL}, 
{FramcIiifo,(caddr_t)frame}, {NULL,NULL}, 
{FranieMerge,(caddr_t)fraine}, {NULL,NULL}. 
{Movic,(caddr_t)fianie}, {NULL.NULL}. 
{PostScript.(caddrJ)fTaine}, {NULL.NULL}. 
{Select,(caddr_t)sel}, {NULL,NULL}, 
{Spectnim,(caddr_t)fiame}. {NULL,NULL}. 

}. iniage_callO"{ 

{NcwPoint,(caddrJ)fiaine}, {NULL,NULL} . 

}, traiis^callD«{ 

{Traiisfonn,(caddr_t)video} , {NULL,NULL}, 

}, conip_callD={ 

{Conipress,(caddrj)video}. {NULL,NULL}, 
{KlicsSA.(caddr_t)video}. {NULL,NULL}, 

}; 

Colonnap cniap=ChannelCmap(frame- > channel = (video- > type= =MONO 
i I video- > trans.type! =TRANS_None)?0:3,video- > type.video- > gamma); 

Dprintf ("InitFrame\n") ; 
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sel- > namc= "video^Compare"; 

sel- > button =" fnn^compare " ; 

sel- > list_proc = VideoCunentUst; 

sel- > action^name = "Compare videos " ; 

sel- > action j)roc =Compare; 

sel- > action_closure=(caddrj)video; 

frame- > video = video; 

frame-> shcll=ShcUWidget("f^m_sheU^globalO toplevel^SWj^^ 
fonn=FormatWidget("fnn_form" , frame- > shell); 
frame- > image_widget= NULL; 

frame- >msg» NULL; I 

frame- > zoom "=0; \ 
frame- > frame =0; 

frame- > poinl_switch=False; 
frame- > point_merge=Falsc; 

frame- > poim - (Poim)MALLOC(sizeof(PointRec)); 

frame- > point- > location[0] sO; 

frame- > point- > locat]on[l] =0; 

frame- > point- > usagc= 1 ; 

frame- > point- > next^sglobal- > points; 

global- > points = frame- > point; 

frame- > palette =0; 

frame- > next = global- > frames; 
global- > frames = frame; 

GeiFrame(video, frame- > frame); 



CI incrm rrr cwpft mi n p o^n 



wo 94/23385 



PCT/GB94/00677 



- 178 - 

pixmap = Updatelmage(ftanie); 

FillFonn(form,FRAMEJCONS.iteins.widgets,frame_caU); 

sheU[0] = ShclIWidget( " lnn_tram_menu ^ widgets[41 ,S Wmeim, NUIX,>aJli); 

FilIMenu(shell[0] ,TRANS_MENU,trans_nienu,irans_widgets,ttans_call); 

shell! 1 1 = ShellWidget( " fnn_comp_memi" ,widgets[7] ,SW_memi.NULL,NULL); 

FillMenu(shell[l],COMP_MENU,comp_menu,corap_widgets,comp_call); 

frame- > point_merge_widget=widgets[6]; 

XtSetArg(args[0],XtNbitinap,pixniap); 
XtSetArg(args(l] ,XtNwidth,video- > size[0]); 
XtSetArg(args[2] .XtNheight, video- > size{l]); 
XtSetArg(args[3],XtNcailback.image_caU); 

frame- > image_widgetsXtCreateMaiiagedWidget("frm_image*,imageWidgetClass,widget 
s(lll.args,FOUR); 

XtSetSensitiveCfcame- > image_wklget,False); 

XtSetSensitive(widgets[13] ,PseudoColor» ^global- > visisfo- > class): 

XtPopup(frame- > siielI,XtGrabNone): 

} 

Video FindVideo(name, video) 

String name; 
Video video; 

{ 

if (video==NULL) retum(NULL); 
else if (!strcmp(name,video->iiaine)) reaun(video); 
else retuni(FindVideo(name,video- > next)); 

} 
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source/IiiitMain.c 

I* 

Initialise menu structure for Main command widget 

*l ■ 

j^include "../include/xwave.h" 

/♦ Save extems ♦/ 

VideoSaveO: 
VideoXimSaveQ; 
VideoDTSaveO; 
VideoMacSaveO; 
VideoHexSavcO; 

/♦ List extems ♦/ 

extern String *VideoListO; 

extern String *VideoDropListO: 

extern String *VideoCurrentListO: 

extern String '^'lOicsListO: 

extern String ^KlicsUstSAQ: 

/* Import extems ♦/ 

extern void ImportKlicsO; 
extern void ImpKlicsTestSAQ; 

/* Main extems */ 



extern void 
extern void 
extern void 
extern void 
extem void 
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extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern void 



SelectQ; 

VideoCleanO; 

Quito; 

VideoLoadQ; 
InitFrameQ; 
VideoDropO; 
PlotGraphO; 



/* 
* 



Function Name: loitMain 

Description: Create main menu button & sub-menus 

Arguments: none 

Returns: none 



#defuie MAIN_MENU 7 

#defme SAVE_MENU 5 

#define IMPT_MENU 2 

InitMainO 



Widget foim=FoimatWidget("xwave_form",gIobal->toplevel), widgets[l]. 
main shell, main_widgets[M^W_MENU], 
save_sheU, save_widgets[SAVE_MENU] , 
impt_sheU, impt_widgets[IMPT_MENU]: 

Formltem itemsD={ 

{ "xwaveLogo" . "main" ,0,0,FW_icon_button, "xwave_main_sh"}, 

}; 

Menultem main_menuQ-{ 

{"main_C)pcn" .smeBSBObjectClass, "Open a video". NULL}, 
{ "main_Attach" .smeBSBObjectClass. "Attach a frame" .NULL} . 
{"main_Save".smeBSBprObjectClass,"Save a video". "xwave_save_sh"}, 
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{"main_Drop".smeBSBObjectCIass,"Drop a video",NULL}, 
{•main_Clean",smeBSBObjectClass. "Clean out videos", NULL}, 
{"mam_Impon",sraeJBSBpiObjectClass, "Import a 
video xwave_iinpt_sh "} , 

{ "main_Quit" .smeBSBObjectGIass, "Quit" .NULL} , 

}, save_inenuQ={ 

{"save_menu_vid",smeBSBObjectClass,''Save xwave video", NULL}, 
{"save_meiiu_xim",smeBSBObjectClass,"Save xim video", NULL}, 
{"save_menu_dt",smeBSBObjectClass,"Save DT image",NULL}, 
{"save__meiiu_mac",snieBSBObjectClass,"Save mac video",NULL}, 
{"save_memi_hex",sineBSBObjectClass,"Save hex dump", NULL}, 

}, impt_ineiiuOa{ 

{ "impt_meiiu_klics" ,smeBSBObjectClass, "KLICS " ,NULL} , 
{-impt_menu_klicsSA",smeBSBObjectClass,"KLICS SA",NULL}, 

static Selectltem selectionQ=s{ 

{ "video_Opcn", "xwaveLogo" .VideoList, "Open a 
video",VideoLoad,NULL}, 

{"frame_Att^","xwaveLogo".VideoCunentList, "Attach a 
ftame",InitFrame,NULL}, 

{"video_Diop", "xwaveLogo",VideoDropList,"Drop a 
video" ,VideoDrop.NULL>, 
}, save_selQ={ 

{"save_vid","xwaveLogo",VkieoCunentLisi,"Save xwave 
video",VideoSave,NULL}. 

{ "save_xim" , "xwaveLogo" .VideoCuntntList, "Save xim 
video" , VideoXimSavcNULL} , 

{"save_dt", "xwaveLogo", VideoCuirexttList, "Save DT 
image",VideoDTSavc,NULL}, 

{"save_inac", "xwaveLogo", VideoCurrentUst, "Save mac 
video" . VideoMacSave,NULL} , 

{ "save_hex" , "xwaveLogo" , VideoCurrentList, "Save hex 
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dump" , VideoHexSavcNULL} . 
}, impt_sein={ 

{ "imptjdics" , "xwaveLogo " .KlicsList, "Import 
KLICSMmportKlics.NULL}, 

{ " impi_ldicsSA" , "xwaveLogo ".KlicsListSA, "Impon KLICS 
SAMmpKlicsTestSA.NULL} . 

}; 

XtCallbackRec mam_callQ={ 

{Select.(caddrj)&selection(0]}, {NULL,NULL}. 

{Select,(caddrj)&selection[l]}, {NULL,NULL}, 

{SeIect,(cadd[r_t)&selection(2]}, {NULL,NULL}. 

{Videoaean,(caddr_t)NULL}, {NULL,NULL}, 

{Quit.(caddrj)NULL}. {NULL,NULL}, 
}, savc_callO={ 

{SeIect,(caddr_t)&save_seU01}, {NULL.NULL}, 

{Select,(caddr_t)&save_sel[ll}, {NULL.NULL}. 

{Select,(caddr_t)&save_sel[21}, {NULL,NULL}, 

{Select.(caddr_t)&save_sel[31}. {NULL,NULL}, 

{Sclect.(caddr_t)&save_sel[4]}. {NULL,NULL}, 
}, impt_caUn={ 

{Select,(caddrj)&iiiipt_sel[01}, {NULL,NULL}, 

{Select,(caddrj)&iinpt_sel[ll}. {NULL,NULL}, 

Dpriijtf("ImtMaiii\ii"); 
FillFonii(fonn.ONE.items,widgets,NULL); 

mam_shell = ShellWidget( "xwave_maiii_sh" , widgets[0] , SW_meiiu,NULL.NULL); 
save_shcU = SheUWidget( "xwave_save_sh" ,main_sliell,SW_meim, NIJIX,NU^ 
impt_shell = ShellWidget( "xwave_impt_sh" ,mam_shell,SW_mciiu,NULL,NULL); 
FiIlMenu(main_sheII,MAIN_MEhnj,main_meiiu,main_wklgets.main_call); 
FiIlMenu(save_shelI,SAVE_MENU,save_menu,save_widgets,save_call); 
FUlMenu(iinpt_shell,IMPT_MENU,in^)t_menu,impt_widgets,impt_call); 
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source/KUcsS.c 



Full still/video Knowles-Lewis Image Compression System utilising HVS 
propenies 

and delta-tree coding 

*/ , • ' , ■ ■ ■ 

#include "xwave.h" 
#include "Klics.h" 
^include <math.h> 

extern Bits bopenO; 

extern void bcIoseO. brcadO, bwriteO, bflushQ; 
extern WriteKIicsHeaderQ: 

/* token modes (emp^) ♦/ 

#define EMPTY 0 

#define CHANNEL_EMPTY 1 

#define OCTAVE^EMPTY 2 

#defuie LPF_EMPTY 3 

^defmeFULL 4 

typedef struct _HistRec { 

int bits, octbits[3][5], Ipf, activity, target, tokenlTOKENS], coeffI129]; 

double q_const; 
} HistRec, *Hist; /* history record ♦/ 

/* Function Name: Access 
* Description: Find index address from co-ordinates 
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* Arguments: x, y - (x,y) co-ordinates 

* oct, sub, channel - octave, sub-band and channel co-ordinates 

* width - image data width 

* Renims: index into vid->data[channel]D [index] 

*/ 

int Access(x,y,oct,sub, width) 
int X, y, oct, sub, width; 

{ ■ 

retum(((x< < l)+(sub> > l)+width*((y < < l)+(l&sub)))< <oct); 

} . 

/* Function Name: LastFrame 

* Description: Find last frame encoded 

* Arguments: z - index of current frame 

4> hist - history records 

* Returns: index of previous frame 
♦/ 

int LastFrame(z,h2st) 

int z; 
Hist hist; 

{ 

int i=z-l; 

while(hist(il .bits= =0 && i > 0) i-; 
retura(i<0?0:i); 

} 
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/* Function Name; Decide 

* Description: Calculate value representing the difference between new and old 
blocks 

* Arguments: new, old - blocks to compare 

* mode - differencing algorithm {MAXIMUM | SIGABS | 
SIGSQR} 

* Remms: difference value 

*/ . 

int Decide(new,old,mode) 

Block new, old; ' 
int mode; 

\ 

{ . . ; ■ 

int X, Y, sigma-O; 

for(X=0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) { 
int n_o=iiew[X][Yl-old[X][Y]; 

switch(mode) { 
case MAXIMUM: 

sigma-sigma > afos(n_o)?signia:abs(n_o); 

bieak; 
case SIGABS: 

sigma+=abs(n_o); 

break; 
case SIGSQR: 

sigma+ =n_o*n_o; 

break; 

} 

} 
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retuni(sigina); 



} 



/* Function Name: DecideDouble 

* Description: Calculates normal w.r.t differencing algorithm 

* Arguments: norm - normal value 

* mode - differencing algorithm {MAXIMUM | SIGABS | 
SIGSQR} 

* Returns: new normal value 
♦/ 

double DecideDouble(norm,mode) 

double norm; 
int mode; 



{ 



double ret; 

switch(mode) { 
case MAXIMUM: 

ret "norm; 

break; 
case SIGABS: 

ret=4.0*noim; 

break; 
case SIGSQR: 

ret =4 .O*norm*norm; 

break; 

} 

retum(ret); 
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Boolean Decision(new,old,nonn,mo<le) 

Block new, old; 
double norm; 
int mode; 

" . ■ ■ 

retum((double)Decide(new;old,mode)< =DecideDouble(nonn,inode)); 

} 

/♦ Function Name: Feedback 

* Description: Calculates new target activity from target bits and historical value's 

* Arguments: hist - history records 

* curt - current frame ^ 

* taps - size of history wmdow 

* Returns: target activity 
♦/ 

int Feedback(hist,curr,t^s) 

int curr; 
Hist hist; 
int taps; 

{ 

int prev=cuir, i; 
double ratio —0; 

for(i=0;i < taps && prcv! =0;i+ +) { 
piev sLastFiame(prev,hist); 



ratio+ =(double)hist[prev] .activity/(double)(hist[prev] .bits-(prev = =0?hist[0] .lpf:0)); 

SUBSTITUTE SHEET (RULE 26) 
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}■ 

return((im)(ratio*(double)hist(curr) . target/(<louble)i)) : 

} 

/* Function Name: Filter 

* Description: Calculates new q^const filtering historical values 

* Arguments: hist - history records 

* curr - current frame 

* taps - size of history window 

* filter - index to filter 

* Returns: q^const 
♦/ 

double Filter(hist,curr,taps,fUter) 

int curr; 
Hist hist; 
int taps, filter; 

{ ' 

double mac-hist[curr].q_coQ5t, sumBl.O, coe£f=1.0; 
int i, prev=cuiT; 

for(isO;i<taps && pcev!=0;i-f +) { 
prev=LastFraiiie(piev,hist); 
cocff=filter= =0?0:coeff/2.0; 
macrf =histtprev].q_c6iist*coeff; 
smn+=coeff; 

} 

return(mac/suni); 

} 
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/♦ Function Name: Huffman 

* Description: Calculates the number of bits for the Huffman code representing 
level 

* Arguments: level - level to be encoded 

* Returns: number of bits in codeword 
*/ 

int Huffman(level) 
int level; 

rctumdcvel « =0?2:(abs(lcvcl)< 3?3: 1 +abs(level))); 

} . ■ ■ ' / 

/* Function Name: HuffCode 

* Description: Generates Huffman code representing level 

* Arguments: level - level to be encoded 
Returns: coded bits in char's 

*/ 

unsigned char *HuffCode(level) 
utt level; 

{ 

unsigned char *bytes= (unsigned cliar *)MALLOC((7+Huffinan(level))/8); 

bytes(01 = (abs(level) < 3?abs(level):3) I (leveK 0?4:0); 
if (abs(leyel)>2) { 

int index=(7+Huffinan(level))/8-l; 
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bytes(index] =bytes[index] I (1< < (Hufftnan(level)-l) %8); 

} 

returt(bytes); 

} 

unsigned char *CodeInt(number,bits) 

int number, bits; 

{ 

int len=(7+bits)/8; 

unsigned char *bytess= (unsigned char *)MALLOC(len); 
int byte; 

for(byte-0;byte < len;byte-l- +) { 
bytes[byte] =Oxif&number; 
number=number> >8; 

} 

remm(byies); 

} 

int Readlnt(bits,bfp) 

int bits; 
Bits bfp; 

{ 

int len«(7+bits)/8; 
unsigned char bytes[len]; 
int byte, number=0; 

brcad(bytes,bits.bfp): 
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for(byte =0;byte < leii;byte + + ) 

number=number I ((int)byies(byte] < < byte*8); ' 
mimber=(number< <sizeof(int)*8-bits)> >si2eof(int)*8-bits; 
renirQ(number); 

} 

/* Function Name: HuffRead 

* Description: Read Hufftnan encoded number from binary file 

* Arguments: bfp - binary file pointer 

* Renims: decoded level 



int HuffRead(bfp) 
Bits bfjp; 

{ 

int value; 

unsigned cliar byte; 
Boolean negative False; 

brcad(&byte,2,bfp); 
value =(int)byte; 
if (byte= = '\0')retum(0); 
else { 

brcad(&byte,l,bfp); 
negative = (byte! = '\0*); 

} 

if (value < 3) retum(negif(negative, value)); 

for(byte = *\0' ;byte = « '\0* ; value + +) brcad(4S:byte, 1 ,bfp); 

retum(negif(negative,value-l)); 

} 
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Function Name: Quantize 
Description: RMS style quantizer 
Arguments: data - unquantised number 
q - quantizing divisor 
level - quantised to level 
Returns: quantized data & level 

int Quantize(data,q, level) 
int data, q, *level; 
{ 

int magjevel=abs(data)/q; 
♦level - negif(data < 0,magjevel); 

rctum(negif(data<0,magJevcl*q+(magJevcl! «0?(q-l) > > 1:0))); 

} 

Function Name: Proposed 
Description: Calculates proposed block values 
Arguments: pro - proposed block 

lev - proposed block quantized levels 
old, new - old and new block values 
decide - decision algorithm 
norms - HVS normals 
Returns: new= =0, proposed values (pro) and levels (lev) 

Boolean Proposed(pro , lev, old, new,decide, norms) 
Block pro, lev, old, new; 
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int decide; 

double norais[31; 

(■ , ' . 

Block zero_block={{0,0},{0,0}}; 

int X, Y, step=norms{0]<1.0?l:(mt)nonns(D]; 

Boolean zero=Decision(new,zero_block,norms[l],decide); 

for(X «0;X < BLOCK;X ++) for(Y =0;Y < BLOCK; Y + +) 

pro(X][Y] *zero?0:old[X][Y] +Quantize(new[X][Y]-old[Xl[Y],step,&aevpq[Yl)); 
retum(zero); 

} ■ 

Function Name: ZeroCoeffs 

* Description: Zero out video data 

* Arguments: data - image data 

* addr - addresses 

* Returns: zeros data[addrDD] 
♦/ 

void ZeroCoeffs(data,addr) 

siiort *data; 
Block addr; 

{ 

int X. Y; 

for(X=0;X <BLOCK;X+ +) for(Y=0;Y< BLOCK;Y+ +) 
data(addr[X][Y]]=0;. 

} 
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/* Function Name: BlockZero 

* Description: Test if all block values are zero 

* Arguments: block - block under test 

* Returns: block ==0 
*/ 

Boolean BlockZero(block) 
Block block; 

{. ' ■ 

int X, Y; 

Boolean 2ero=Tnie; 

for(X =0;X < BIX)CK;X ++) for(Y «0;Y < BLOCK; Y+ +) 

if (block(Xl[Y]! =0) zero=False; 
retum(zcro); 

} 

/* Function Name: SendToken 

* Description: Increments token frequency 

* Arguments: token - token to be transmitted 

* channel, sub, oct - co-ordinates 

* Ctrl - control record for compresssion 

* hist - history record 

* empty - zero state {EMPTY | CHANNEL__EMPTY | 
OCTAVE^EMPTY | LPF^EMPTY | FULL} 

* branch - branch of tree (0-3) 

* Returns: encodes token 
♦/ 



void SendToken(token,chaimel ,sub.oct,ctrl, hist,erapiy , branch) 
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int token, channel, sub, oa, *enipty, branch; 
CompCtrl Ctrl; 
Hist hist; 

{ 

int fiill=FULL, i; 
String 

token_name[TOKENS] = { "ZER0_ST1LL" , "NON_ZERO_STILL'* , "BIjOCK_SAME" . "ZE 
RO_VID". "BLOCK_CHANGE" , 

"LOCAL_ZERO" . "LOCAL_NON_ZERO". "CHANNEL_ZERO" . "CHANNEL_NON_^ZE 
RO" , "OCT.ZERO" . "OCT_NON_ZERO" , 

"LPF_ZERO" , "LPF_NON_ZERO* . "LPF_LOC_ZERO" , "LPF_LOC_NON_ZERO" } ; 

switch(*empty) { 
case EMPTY; 

if (token! »ZERO_STILL&& token! »BLOCK_SAME) { 

ScndToken(LOCAL_NON_ZERO,chamKl,sub,oct,ctrl,hist,&flill.braDch); 

for(i=0;i < channel;i+ +) 
SendToken(CHANNEL_ZERO,i,sub,oct,ctrl.hist,&fuIl,branch); 

•empty =CHANNEL_EMFrY; 

SendToken(token,cbannel,sub,oct.ctrl,hist,empty,branch); 

} 

break; 

case CHANNEL_EMPTY: 

if (token! =ZERO_STILL && token! =BLOCK_SAME) { 

SendToken(CHANNEL_NON_ZERO,channel,sub,oct,ctrl,hist.&fiiU,branch); 
for(i=l;i<sub;i++) 

SendToken(token = = NON_ZERO_SnLL?ZERO_STILL:BLOCK_SAME,channei,i,oct,ct 



wo 94/23385 



PCT/GB94/00€77 



- 196 - 

rl,hist,&full,branch); 

♦empty = FULL; 

SeiKiToken(token,ch3iinel.sub.oct,ctrl,hist,empty,branch); 

■ } ' . 

break; 

case OCTAVE_EMPTY: 

if (token! =ZERO_STILL && token! =BLOCK_SAME) { 

SendToken(OCT_NON_ZERO,channel,sub,oct.ctrl,hist,«tfiill,branch); 
for(i=0;i < branch;i+ +) 

SendToken(token= « NON_ZERO_STILL?ZERO_STILL:BLOCK_SAME,channel,su|),oc 
t,ctrl,hist,&full.branch); 

•empty = FULL; 

SendToken(token,channel,sub,oct,ctrl,liist,en^)^.bTanch); 

> ■ 
break; 
case LPF^EMPTY: 

if (token! =LPF_ZERO) { 

SendToken(lJF_L(X:_,NON_ZERO,chaniiel,sub,oct,ctrl,hist,&fu^ 

for(i »0; i < channcUi + + ) 
SeiKlToken(U'F_ZEROJ,sub,oct,ctrl,hist,&lull,branch); 

*empty=FULL; 

SeiulToken(token,chaimel,sub,oct,ctrl,lii5t,empty,branch); 

} 

break; 
case FULL: 

DprintfC %s\n" ,token_naine[token]); 

hist- > token(iokenl + + ; 

hist- > bits+ =token_bits(tokenJ; 

hist- > ocibits[channel][oci] + =token_bits[iokenl; 

if (Ctrl- > bin_switch) 
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bwrite(&token_codes(token],token_bits(token],ctrl- > bfp); 
break; 

} 

} 

/* Function Name: ReadBlock 

* Description: Read block from video 

* Arguments: new, old, addr - new and old blocks and addresses 

* X, y, z, oct, sub, channel - co-ordinates of block 

* Ctrl - compression control recoid 

* Returns: block values 
*/ 

void ReadBlock(new,old,addr,x,y,2,oct,sub,channel,ctrl) 

Block new, old, addr; 

int X, y. z, oct, sub, channel; 

CompCtrl Ctrl; 

{ 

int X, Y; 



for(X»0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) { 

addr[X][Y]-Access((x< < 1)+X,(y< < l)+Y,oct,sub,Size(ctrl->src.channel,0)); 
new[X][Y] =(int)ctrl- > src- > data(channel][zl[addrpq(Y]]; 
old[X][Y]-(int)ctrl->dst->data[channeI][z][addr(X][Y]]: 

} 

} 



Function Name: CalcNormals 
Description: Calculates HVS weighted normals 
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Ctrl - compression control record 

oct, sub, channel - co-ordinates 
norms - pre-initiaiised normals 
weighted normals 

void CalcNormals(ctrl,oct,sub,channel, norms) 

CompCtrl Ctrl; 

int oct, sub, channel; 

double nonns(3]; ^ 

{ ■ 

Video vid=ctrl->dst; 

inl norm, basc_oct=oct+(vid->typc==YUV && 
channel! =0?vid-> trans,wavelet.space[0]-vid-> trans.wavclet.spacc[l]:0)+(sub= =0?1 :0) 



* Arguments: 

* ■ 

* Returns: 
*/ 



for(norm=0;norm<3;norm-h+) { 

if (norm! -0) nonns[norm] *= Ctrl- > quant_const; 
norms[nonn] ♦= 
Ctrl- > base_factors(basc__oct]*(sub= =3?ctrl- > diag_factor: 1 .0); 

if (channel! - 0) norms[norm] ♦= ctri- > chrome^factor; 
norms[nonn] *=(double)(l< <vid-> precision); 

} 

} 

Function Name: MakeDecisions 

Description: Decide on new compression mode from block values 
Arguments: old, new, pro - block values 

zero - zero flag for new block 
norms - HVS normals 



/* 
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mode - current compression mode 
decide - comparison algorithm 
new compression mode 

int MakeDecisions(oid,new,pro,zero,nonns,mode,decide) 

Block new, old, pro; 
Boolean zero; 
double norms[31; 
int mode, decide; 

{ 

Block zero^block=:{{0,0},{0,0}}; 

int new_mode, np = Decide(Qew,pro,decide), no = I>ecide(new,old,decide); 

if (]9<no && (double)no>DecideDouble(norms[mode» »STILL?l:2],decide) 
&& Izero) 

new_mode =modc = = STILL 1 1 
(doubie)Decide(old,zero_block,decide) < = I>ecideDouble(nonns[ 1] , decide)?STILL: SEND ; 
else new^mode =mode= =SEND && np < no && zero?VOID:STOP; 
ietum<new_mode); 

} , ■ 

int MakeDecisions2(old,new,pro,lev,zero,norms,mode,decide) 

Block new, old, pro, lev; 
Boolean zero; 
double nonns[3]; 
int mode, decide; 



* Returns: 



{ 
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Block zero_block={{0.0},{0.0}}; 

int new_mode=inode==STILL [ I BlockZero(old)?STILL:SEND, 
np=Decide(new,pro,deci(ie), no=Decide(new.old,decide); 

if (new_mode= = STILL) new_inode=np> =iio 1 1 zero 1 1 
BlockZero(lev)?STOP:STILL; 

else new_raode=zero && np < no?VOID:iip > =no 1 1 
Dccision(new,old,nonns[2],decide) 1 1 BlockZero(lev)?STOP:SEND; 

retura(new_mode) ; 

} 

Function Name: UpdateCoeffs 
Description: Encode proposed values and write data 
Arguments: pro» lev, addr - proposed block, levels and addresses 
z, channel, oct - co-ordinates 
Ctrl - compression control record 
hist - history record 
Returns: alters Ctrl- > dst- > data[channel] [z] [addrQQ] 

void UpdateCoeffs(pro,lcv,addr,z,channel,oct,ctrl.hist) 

Block pro, lev, addr; 
int z, channel, oct; 
CompCtrl Ctrl; 
Hist hist; 

{ 

int X, Y; 



* 



for(X 



-0;X<BLOCK;X + +) for(Y =0;Y< BLOCK; Y++) { 
int bits=Huffinan(lev[X][Y]), 
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level =abs(lev[Xl[Y]); 

ctrl-> dst- > data[channeI][z][addr[X][Y]] = (shon)pro[X][Yl; 

hist->coeffllevel > 128? 128: level] + +; 

hist- > bits += bits; 

hist- > octbits[chaimei][oct] + = bits; 

if (ctrl->bin_switch) { 

unsigned char *bytes=HuffCode(lev(X][Y]); 

bwrite(bytes,bits,ctrl- > bfp); 
XtFree(bytes); 

} 



/♦ Function Name: SendTree 

* Description: Encode tree blocks 

* Arguments: prev_mode - conq)ression mode 

* X, y, oct, sub, channel - coH^rdinates 

* Ctrl - compression control record 

* hist - history records 

* empQr - token mode 

*** branch - tree branch number 

*** Remms: active block indicator 

*/ 

Boolean SendTree(prev_mode,x,y,z,oct,sub,channel,ctrl,hist,empty,branch) 

int prev^mode, x, y, z, oct, sub, channel, *empty, branch; 
CompCtrl Ctrl; 

Hist hist; 



} 

} 
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Block addr, old, new, pro, lev; 
int new_mode, X, Y; 
double 

norms[3] = {ctrl->quani_consi,ctrl-> thrcsh_comt,ctrl->cmp_const /* quant, thresh, 
compare */ 

Boolean active = False; 

ReadBlock(new,old,addr,x,y,z,oct,sub»chanhel,ctrl); 
if (prcv_mode!=VOID) { 
Boolean zero; 

,1 ■ ■ 

CalcNonnals(ctrl,oct,sub,cfaannel,nonns); 

zero - Proposed(pro,lev,old,new,ctrl- > decide,norms); ^ 

/* 

new_mode =MakeDecisions(old,new,pro,zero,nonns,prev_modc,ctrl- > decide);*/ 

new_niode ^MakeDecisions2(old,nevv,pro,lev«zero,nornis,pFev_mode,ctrl- > decide); 
switch(new_mode) { 
case STOP: 

/♦SendToken(prev mode===STIIJ-?ZERO_STIlX:BLOCK_SAME,channcl,^ 
ist,empty .branch); */ 

ScndTokcn(picv_mode==STILL 1 1 
BlockZero(old)?ZERO_STIlX:BL<X:K_SAME,channel,sub,oct,ctrl,^ 

break; 
case STILL: 
case SEND: 

active "True; 

/*SendToken(pre v^mode = = STILL?NON_ZERO_STILL:BLOCK^CHANGE,channel , sub 
,oct,ctrl,hist,empty,branch);*/ 
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SendToken(prev_inode== STILL II 
Blc)ckZcro(old)?NON_ZERO^STILL:BLOCK^CHANGE,channel,sub.M^ 
branch); 

UpdateCoeffs(pro,lev,addr,2,channel,oct,ctrl,hist); 
break; 
case VOID: 

SendToken(ZERO_VID,channeLsub,oci,ctrKhist,empty,branch); 

ZcroCocffs(ctrl- > dst- > data[channel] [z] , addr); 

break; 

} 

} else { 

if (BlockZero(old)) new__mode-STOP; 
else { 

ZeioCoeffs(ctrl- > dst- > data[chaiinel][z], addr); 
new__mode = VOID; 

} 

■} 

if (oct> 0 && new_mode! =STOP) { 

int mt=OCTAVE_EMPTY, fiiU-FULL; 

Dprintf("x=%d, y= %d, oct=%d sub=%d mode 
%d\ii" ,x,y,oct,sub,iiew_mode); 

for(Y=0;Y<2;Y++) for(X=0;X<2;X++) 

(void)SendTiee(new_mode,x*2+X,y'^+Y,z,oct-l,sub,channel,ctrI,hist,&mt,X+2*^ 

if (int= =CX:TAVE_EMPTY && new_inode! = VOID) 
SendToken(OCT_ZERO,cha]inel,sub.oct.ctrl.hist,&full,0); 

} 

retum(active); 

} 

/* Function Name: SendLPF 
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Description: Encode LPF sub-band 

Arguments: mode - compression mode 
z - frame number 
Ctrl - compression control record 
hist - history records 

Returns: encodes data 



void SendLPF(mode,z,ctrl,hist) 



CompCtrl Ctrl; 

int mode, z; I 
Hist hist; 

{ 

Block new, old, pro, lev, addr; 

int channel, channels = Ctrl- >src.> type =="M0N0?1:3, x, y, fuIl=FULL, 
octsjum-ctrl- > src- > trans.wavclet.spacc[0], 

size(2] = {Size(ctrl->src,0,0)> >octsJum-f l,Size(ctrl->src,0,l)> >octsJum+l}; 

for(y=0;y<si2e[ll;y+-i-) for(x=0;x<si2e[0J;x++) { 
int empty=LPF_EMPTY; 

for(channel-0;channel<chaQnels;channel + +) { 

int octs =ctrl- > src- > trans, wavelet.spacefctrl- > src- > type = = YUV 
&& channel! =0?1:0], 

new^mode, X, Y, step, value, bits=0; 

double 

norms[3] = {ctrl- > quant_const,ctrl- > thresh_const,ctrl- > cmp_const} ; 
CalcNonnals(ctrl,octs-l ,0,channel,norms); 
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step=nonns(01 < 1 .071 :(int)norms(01; 
for(bits=0, 

value=((l< <8+ctrl->dst->precisioii)-l)/step;value!=0;bits-t--i-) 
value=value> > 1; 
Readfilock(new,ol(l,addr,x,y,z.octs-l,0,cbaDnel,ctri); 

/* Proposed •/ 

for(X=0;X < BLOCK;X+ +) for(Y =0; Y < BLOCK;Y + +) 
pro[Xl[Y] =old[X][Y] +Quantize(newpq[Y]-old[X][Y].step.&(lev(Xl[Y])): 

/* MakeDecisions */ 

new_modc=mode-«STIIX?STIlX:Decision(new,old,noniis(2],ctrl->de^^^ 1 1 
BlockZcro(lev)?STOP: SEND; 

switch(new_mode) { 
case SEND: 

SeiidToken(LPF_NON_ZERO,channel,0,octs,ctri,hist,&empty,0); 
UpdateCoeffs(piD,lev,addr,z,chaiii]el,octs,ctTl,hist); 

break; 

case STILL: 

for(X=0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) { 

Ctrl- > dst- > data(channel](2](addr[X][Y]l = (shon)pro[X][Y]; 

hist->bits+=bits; 

hist- > ocibits[channel][octs] + =bits; 

if (Ctrl- > bin_switch) { 

unsigned char *bytes=CodeInt(lev(X][Y],bits); 

bwrite(bytes,bits,ctrl- > bfjp); 
XtFree(bytes); 

} 
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' ) 

break; 
case STOP: 

SendToken(LPF_ZERO,chaniiel,0,octs,cirl,liist,&empiy,0); 
break; 

} . 

■ ■ } ' ' . . 

if (mode! =STILL && empty = =LPF_EMPTY) 

SendToken(LPF_LOC_ZERb,chaimel.0,octs_lum.ctrl,hist,&full,0); 

. }.. 

hist->lpf=hisl->bits; 

} 

1^ Function Name: LookAhead 

Description: Examine base of tree to calculate new quantizer value 

* Arguments: z - frame number 

♦ Ctrl - compression control record 

* hist - history records 

♦ Returns: calculates new Ctrl- > quant^const 

*/ 

void LookAhead(z,ctrl,hist) 

CompCtrl Ctrl; 
int z; 
Hist hist; 

{ 

int X, y, sub, index, thresh[HISTO]. decide =ctrl-> decide, act, 
taract=Fcedback(hist,z.ctrl- > feedback), 
octs=ctrl- > src- > trans, wavelet •space[0], 
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size(2] = {Si2e{cirl->src,0,0)> > l+octs,Si2e(ctrl->src,0,l)> > l +octs}; 
Block new, old, addr; 

double old_qiiant=ctrl->quant_const; 
Ctrl- > quant_const= 1 .0; 

for(indcx=0;mdex < fflSTO;index + +) ihresh[ijidex] =0; 
for(y=0;y<size[ll;y+-h) foT(x=0;x<size[01;x+-h) 
for(sub=l;sub<4;sub-f +) { 

double q_ihresh[3], 
norms(3] = {ctrl- > quant_const,ctrl- > thresh_const,ctrl- > cmp^const} ; 
Block zero_block={{0,0}.{0,0}}; 

ReadBlock(new,oldiaddr,x,y,2,octs-l,sub,0,ctrl); 
CalcNonnals(ctri,octs-l ,sub,0,nonns); 

q_thresh[l] -(double)Decide(new,zero_block,decide)/DecideDouble(iiorms[l] .decide); 

q_thresh[2]»(double)I>ecide(new,old,decide)/DecideDouble(norms[2],^ 
if (BlockZero(old)) q__thicsh[0] =q_diresh[l]; 
else <L*«sh[0] =q_thrcsh[2] < q_^thresh(l]?(Lthresh[2]:q_threshf 1]; 
if (Ctrl- > decide = = SIGSQR) q_thrcsh[0] = sqn(q_thresh[01); 

index=(im)((q,lhreshlO]-old_quam+fflSTO_DELTA)*fflSTO/(fflSTO^^ 
indcx=iiidcx < 0?0:iiidcx > HISTO-l?fflSTO-l :index; 
thrcsh(index] + + ; 

) 

for(iiidex=HISTO-l, act=0;index> =0 && act <taract: index-) 
act + - thresh[index] ; 

Ctrl- > quant_const s=(doubleXiiKiex + l)*HISTO_DELTA*2.0/HISTO+old_quant-HISTO_ 
DELTA; 

Ctrl- > quant_const =ctrl- > quant_const < 0.0?0.0:ctrl- > quant^const; 
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Dprmif("Targei bits %d act %d (real %d) adjust q_const to 
%3.2f\n" ,hist(z].target,tajact,act,ctrl- > quant_const); 

hist[z].q_const=ctrl- > quant_const; 

Ctrl- > quant_const=FiIter(hist,z' Ctrl- > feedback, Ctrl- > filter); 
DprintfC'Post filtering q_const to %3.2f\n", Ctrl- >quant_const); 

if (ctrl->bin_switch) { 

unsigned char *bytes=CodeInt(index+l-HISTO/2,fflSTO_BITS); 

bwrite(bytes,fflSTO_BITS,ctrl- > bfp); 
XtFree(bytes); 

} 

} ; 

/* Function Name: CompressStats 

* Description: Compile compression statistics 

* Argimients: Ctrl - compression control record 

* hist - history records 

* Returns: plot graphs 
♦/ 

void CompressStats(ctri,hist) 

CompCtrl Ctrl; 
Hist hist; 

{ 

FILE *fpjoken, *fp_cocff, *fpJog, ♦fopenO; 

char file_name[STRLEN]; 

int channel, z, i, sigma; 

sprintf(file_name. " %s%s/%s.token%s\0".global-> home,PLOT_DIR.ctrl- > stats_name,P 
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i:OT_EXD; 

fp_tokMi= fopen(file_name, " w"); 

sprintf(file_name, " %s%s/ %s.coeff %s\0" .global- > home,PLOT_DIR,ctrl- > stats_name,PL 

OT_EXT); 

fp_coeff = fopcn(file_name, " w " ) ; 

sprintf(file_name, " %s%s/ %s.log%s\0" .global- > home,PLOT_DIR,ctrl- >stats_name,PLO 

T_EXT); 

fpjog = fopen(me_naine, "w"); 
fiprintf(fp_token, "\ "Tokens %s\n" .Ctrl- > name); 
for(i=0:i<TOKENS;i++) { 
sigma=0; 

for(z=0;z<ctrl->src->si2e[2];2++) sigina+=hist[z].token{i]; 
fipiintf(fp_token," %d %d\n",i,sigina); 

■ j 

fpriiitf(fip_coeff,"\"Coeffs %s\n" .Ctrl- > name); 
for(i=0;i<129;i++){ 
signia=0; 

for(z =0;z < Ctrl- > src- > size{2] ;z + + ) sigma + = hist[zl .coeff[i] ; 
fprintf(fp_coeff , " %d %d\n" .i.sigma); 

} 

for(i=0;i<5;i++) { 

String tiaes[51={"treebits","activity*, "quant". "bits","ratio*}; 

fiprmtf(fp_log, "\n\" %s\n" ,titles(i]); 
for(z =0;z < Ctrl- > src- > size[21 ;z ++ ) 
switch(i) { 

case 0: fprmtf(fpJog, " %d %d\n".z,hist[2l,bits-hist(zj.lpf); 
break; 

case 1 : fiprmtf(fipJog, " %d %d\n" ,z,liist(z) .activity); 
break; 
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case 2: fprintf(fp_log."%d %f\n",z,hist[z].qL_cpnst); 
break; 

case 3: fTprmtf(fp_log,"%d %d\n",z,hist[z].bits); 
"break; 

case 4: fiprmtf(ip_log,"%d 
% f\n" , z, (double)(hist[z] . bits-(z = = 0?hisi(z] . Ipf : 0))/(double)hist(z] . activity) ; 

break; 

' } ■ 

for(channel =0;channel < (Ctrl- > src- > type == MONO? 1 :3);channel ++) { 

int octs=ctrl->src->trans.wavelet.space[ctrl->src->typc==YUV 
&& channel! =0?1:0]; | 

for(i=0;i<=octs;i++) { \ 
fprintf(fpJog,"\n\"channel %d oa %d\n",channel,i); 
for(z = 0;z < Ctrl- > SIC- > size(21 ;z + +) 

^rintf(fp_log,"%d %d\n".z,hist[z].octbits[channei][i]); 

■ } 

fclose(fp_token); fclose(fip_coeff); fclose(fipjdg); 



/♦ Function Name: CopyFrame 

* Description: Copy frame or zero 

* Arguments: vid - video 

* from, to - source and destination frame numbers 

* zero - zero out flag 

* Returns: alters video- > data 



void CopyFrame(vid,from,to,zero) 
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' Video vid; 
int from, to; 
Boolean zero; 

■{ ■ . 

int i, channel; 

for(channeI=0;channel<(vid->type==MONO?l:3);channel++) { 
int size»Size(vid,channel,0)*Size(vid,channelJ); 

for(i=0;i<si2e;i++) 

vid->data[channel][to][i]=2ero?0:vid->data[channel][from][ij; 

} 

} 

Function Name: CompressFrame 

* Description: Compress a Frame 

*** Arguments: Ctrl - compression control record 

* z - frame number 

* hist - histoiy records 

* target - target bits 
*/ 

void CompressFrame(ctrl,z,hist,target) 

CompCtrl Ctrl; 
int z, target; 
Hist hist; 

{ 

Video src=ctrl->src, dst=ctrl->dst; 

int sub, channel, x, y, niode=ctrl->stilIvid i | z==0?STILL:SEND, 
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octs_ium =src- > trans, wavelet. space[0] , 
size{2] = {Si2e(sn:,0,0)> > l+octsJum,Size(src,0.1)> > l+octsjum}; 
NewFrame(dst,z); 

CopyFrame(clst,z-l,z,ctrl->stillvid 1 1 z==0); 

GetFrame(src,z); 

hist(z] . target = target; 

if (z! =0 && Ctrl- > auto^q) Ix>okAhead(z,ctrl,hist)^ 
ScndLPF(mode,z,ctrl,&hist(z]); 
DprintfCLPFbits %d\nMiist[z].lpO; 

hist[z].q_const=ctrl->quant_const; | 
for(y=0;y<size[l];y++) for(x=0;x<size[01;x+-f) { 

int empty =EMPTY; fuU=FULL; \ 

for(channel=0;channcl < (dst- > typc« =M0N0?1 :3);chamiel+ +) { 
int octs=src->trans.wavclct.spacc[src->type==YlJV && 

channel! =0?1:0]; 

for(sub=l;sub<4;sub-h+) { 
Boolean 

active =SendTree(mode,x,y .z,octs-l ,sub,channel;ctrU&hist[z] ,&empiy,0); 

hist[z].activity+=channel==:0 && active; 

} 

switch(empty) { 
case FULL: 

empty = CHANNEL_EMPTY; 

break; 

case CHANNEL_EMPTY: 

SendToken(CHANNEL_ZERO,channeI,sub,octs-l ,ctrl,&hist(z] ,&ftill,0] 
break; 
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} 

if (empty = = EMPTY) 
SendToken(LOCAL_ZERO,chaiinel,sub,octs_luin-l,ctrl,&hist[z],&ftilI,0); 
} 

Dprintf(" Activity: %d\ii",hist(z]. activity); 
FreeFrame(src,z); 

} 

/* Function Name: SIcipFrame 

'*' Description: Shuffle frame data as if current fhune was skipped 

* Arguments: vid - video 

* z - frame number 

* Returns: alters vid- > data 
*/ 

void SkipFrame(vid,z) 

Video vid; 
int z; 

{ 

NewFrame(vid,2); 
CopyFrame(vid,z-l ,z,False); 
if(z>l){ 

GctFramc(vid,2-2); 

CopyFraiiie(vid,2-2,z-l , False); 

FreeFrame(vid,z-2) ; 

} 

} 

/* Function Name: CompressCtrl 
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* Description: Perfonn KUCS on a video 

* Arguments: w - Xaw widget 

* closure - compression control record 

* call^daia - NULL 

* Returns: compressed video 
*/ 

void CompressCtrl(w,closure,call_data) 

Widget w; 

caddrj closure, call data; 



{ 



CompCtrl ctrl=(CompCtrl)closure; 

int sigina_bits, frame_count, z, i, buffcr=0, frames =ctrl->src->size(2], 
bpf_in=(64000*ctrl- > bitrate)/ctrl- > src- > rate. 
bpf_out=(int)((double)(64000*ctrl- > bitratc)/ctrl-> fps); 

FILE *fopenO; 

char file_naiiie[STRLEN]; 

HistRec hist(frames]; 

Message msg=NewMessage{NULL,60); 

insg->rows=frames> 10?ll:fiames+(frames= = l?0:l); msg->cols«30; 
if (global- > batch = = NULL) { 

XtCallbackRec callbacksn = { 

{CloseMessage,(caddr_t)msg} . {NULL.NULL} , 

}; 



MessageWindow(FindWidget("fnii_comprcss" ,w),msg. "KLICS" .True.callbacks); 
} 

Dprintf( "CompressCtrl\n"); 
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if (Ctrl- > src- > type = = YUV && 
(Ctrl- > src- > traiis.wavelet.space[0] ! =ctrl- > src- > trans, wavelet! space(l J +ctri- > src- > U 
Vsample(0] 1 1 ■ctrl->src->UVsainple[0]!=ctrl->src->UVsamplc[l])) { 
Eprintf("Y-UV octaves mis-matched. Check UV-sample"); 
return; 

} 

Ctrl- > dst =CopyHeader(ctrl- > src); 
strcpy(ctrl- > dst- > name, Ctrl- > name); 
if (Ctrl- > dst- > disk) SaveHeader(ctrl- > dst) ; 
if (Ctrl- > bin_switch) { 

sprintf(file_name, " %s%s/%s%s\0" .global- > home,KLICS_DIR,ctrl- > bin_name,KLICS_ 
EXT); 

Ctrl- > bfp=bopen(file_name, "w"); 
/♦ Write some sort of header */ 
WriteKlicsHeader(ctrl); 

I 

for(z=0;z<frames;z-H-) { 
hist[z].bits=0; 
hist[z].lpfsO; 
histtz]. activity =0; 
hist[z]. target =0; 

for(i=0;i <5;i-l- +) hist[z].octbits[01[i] =0; 
for(i=0;i <5;i-l- -H) hist[zl.octbits(l][i] =0; 
for(i=0;i <5;i-t- -h) hist[zl.octbits[2][i] =0; 
for(i=0;i<TOKENS;i-»--l-)hist(zl.token[i]=0; 
for(i=0;i < 129;i+ +) hist[z].coeffIi] =0; 
hist(z].q_consts=0.0; 

} 

for(z=0;z<frames;z-f-t-) { 

if (z= =0 1 1 !ctrl-> buf_switch) { 

CompressFrame(ctrl,z,hist,bpf_out); 
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buffer= 3200*ctrl- > titrate +bpf_in; 
} else { 

Boolean no_skip; 

buffer- =bpf_in; 

buffer =buffer < 0?0:buffer; 

no_slcip=buffer<6400»ctrl->bitrate; /* H.261 buffer size */ 
if (Ctrl- > bin_switch) bwrite(&no_skip, 1 ,ctri- > bfip); 

if (no_skip) { 

ComprtssFrame(ctrl,z,hist,bpf_out/*-l-bpf_out/2-buffer*/); 
buffer+«hist[zl.bits; ^ 
} else SkipFrame(ctrl-><lst,z); 

if(z>0){ 

SaveFrame(ctrl- >dst,z-l); 
FrecFrainc(ctrl- >dst,z- 1); 

}. ■ 

Mprintf(nisg,"%s%03d: %d 
bits\n",ctrl- >dst- > name,z-hctrl- > src- > start,hist(z].bits); 

Mflush(msg); 

■ ■} : • 

SaveFrame(ctrl- > dst,ctrl- > SIC- > sizc(2]-l); 

FrecFraine(ctrl- > dst,ctrl- > SIC- > size[21-l); 

if (Ctrl- > bin_switch) { bflush(ctrl- > bfjp); bclose(ctrl- > bfp); } 

if (Ctrl- > stats_switch) CompressStats(ctrl,hist); 

Dprintf("Compression Complete\n"); 

sigma_bits=0, frainc_count=0; 

for(z=0;z<ctrl->src->size[2];z+ +) { 

sigina_bits-t' =hist[zl.bits; 

if (hist[zl .bits! =0) frame_count+ + ; 

} 

if (Ctrl- > buf_switch) { 
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Dpriiitf("Buffcr contains %d bits\n",buffer-bpf_in); 
Dprintf("Frame Rate %4.1f 
Hz\n",(double)(ctrl- > src- > rate*(frame_count-l))/(doubIe)(ctrl- > src-> size[2]-l)); 

■ }. ■ 
if (frames >1) { 

Mprintf(nisg, "Total: %d bits\n",sigma_bits); 
Mflush(msg): 

} 

Ctrl- > dst- > next = global- > videos; 
global- > videosssctrl- > dst; 

} : 

/* Function Name: BatchCompCtrl 

Description: Batch interface to Conq)ressCtrl 

♦/ 

void BatchCompCtrl(w,closurc,call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

CompCtrl ctrl-(CompCtrl)closure; 

if (Ctrl- > src = = NULL) Ctrl- > src - Find Video(ctrl- > src_name,global- > videos); 
ConipressCtrl(w,closure,call_data); 

} 

/* Function Name: InitCompCtrl 

* Description: Initialise the compression control record 

* Arguments: name - name of the source video 

* Returns: compression control record 
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*/ 

CompCtrl InitCompCirl(name) 
String name; 

CompCtrl Ctrl = (CompCtrl)MALLOC(si2eof(CompCtrlRec)); 
ini i; 

Ctrl- > decide = SIGABS; 
Ctrl- > feedback =4 ; 
ctrl->filter=:0; 
ctrl->stillvid=True; 
Ctrl- > stats_switch=False; 
Ctrl- > auto_q=True; 
Ctrl- > buf_switch=Truc; 
Ctrl- > bin_switch= False; 
Ctrl- > cmp^const = 0.9; 
Ctrl- > thresh^const =0.6; 
Ctrl- > quant^const = 8.0; 
ctrl->fps^30.0; 
ctrl->bitrate==l; 
for(i=0;i<5;i++) { 

double defaults(5] = { 1 .0.0.32,0. 16,0. 16,0. 16} ; 

Ctrl- > base_factors[il =defaults[i]; 

} 

Ctrl- > diag^factor= 1 .4142136; 
Ctrl- > chroine_factor=2.0; 
strcpy(ctrl- > src_name,nanie); 
strcpy(ctrl- > name,name) ; 
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strcpy (Ctrl- > siats_namc, name); 
strcpy (Ctrl- > bin^name, name); 
remrn(ctrl); 

} 

/* Function Name: Compress 

♦ Description: X Interface to CompressCtrl 
♦/ 

#define COMPJCONS 25 
#define VIDJCONS 15 

void Compress(w,closure,call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

Video video=(Video)closure; 

Con^>Ctrl ctrl=InitCompCtrl(video->name); 

int i/space=video->trans.wavelet.space[0] + l; 

Numlnput num_ii5)uts=(NuniInput)MALLOC(2*sizeof(NumIr^utRcc)); 

Floatlnput flt_inputs=(HoatInput)MALLOC(6*sizeof(FloatInputRec)), 

octinputs = (FloatInput)MALLCX;(space*si2eof(FloatIn)utRcc)) ; 

Message msg = NewMessage(ctrl- > name,NAME_LEN), 

msg_bin=NewMcssage(ctrl- > bin_name,NAME_LEN), 
msg^stats = NewMessage<ctrl- > stats^name, N AME_LEN) ; 
XtCallbackRec destroy_caIl[]={ 
{Frec,(caddr_t)ctrl}. 
{Free,(caddrj)num Jnputs} , 
{Free, (caddr J)flt_inputs} , 
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{ Free , (caddr_t)oct_inputs } , 
{ CloseMessage,(caddr_t)msg} , 
{CloseMessage,(caddr_t)rasg_bin}, 
{ CloseMessage, (caddr_t)insg_stats } , 
{NULL,NULL}. 

}; 

Widget parent=rFindWidget("frm_compress",XtParent(w)), 

shell=ShellWidget("kIics",parent,SW_beJow.NULL,destroy^call). 
form = FormatWidget( "klicsjorm" .shell). 

dec_shell=ShellWidget("klics_cng_dec",shell,SW_menu,NULL,NULL), dec widgets[3], 

. .1 ■ " ■ 

rilt_shell=SheUWidget("klics_cng_mt\slieU,SW_meim.NUli.NUIi),fUt_wid 

widgets[COMPJCONS], vid_widgcts(VID_ICONS], * 

oct_widgcts[spacc*21 ; 

Fonnltem itemsQ={ 

{ "klics_cancer , "cancel" .O.O.FWicon.NULL} , 
{"kIics_coiifinn", "confinnM ,0,FWJcoii.NULL}. 
{"klics_.title". "Compress a video",2,0,FW^label.NULL}, 
{"klics_vid_lab","VideoNamc:".0.3.FWJabel.NULL}, 
{"klics_vid".NULL,4,3.FW_text,(String)msg}, 

{ ''klics_stats_lab" , "Statistics: " ,0.4,FWJabel.NULL} . 
{"klics_stats".NULL.4,4.FW _yn.(String)&ctrI->stats_switch}, 
{"klics_stats_name" ,NULL,7.4,FW_text.(String)msg_stats}, 
{"ldics_bin_lab","KUCS File:".0,6,FW_Iabcl,NULL}, 
{"klics_bin",NULL,4.6,FW _yn,(String)&ctrl- > bin_switch}. 

{"ldics_bin_name",NULL.10,6,FW_texi,(String)msg_bin}, 
{"klics_decjab", "Decision: ",0,9,FWJabel.NULL}, 
{ "klics_dec_btn" , "SigmaAbs" .4 ,9,FW_button, "klics_cng_dec"} , 
{ 'klics_qn_float" .NULL.0, 12,FW float,(String)&flt_inputs[01} . 
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{"ldics_qn_scrolI^NUli.4J2,FW_scr6ll.(String)&fll_inputs(01}. 

"klics_th_fk)at" ,NULL,0. 14.FW float.(StriDg)&nt_inputs[l]} , 
"kIics_th_sc^oll^NUIX,4,14,FW_sc^oll,(Strmg)&fll_i^puts[l]}, 
''kIics_cm_float\NUIX,0J6,FW_floatXString)&flt_inpuis(2]}, 
"klics_cm_scroir ,^^JLL,4, 16, FW_scroll,(String)<&flt_inputs(2] } , 
"klics_ch_noat",NULL,0, 18,FW_float,(Strmg)&flt_inputs[31}, 

["klics_ch_scroil\NUlX,4J8,FW_scrollXStriiig)&flt_inputs(3]}, 
[ "klics_di_^oat^NUlX,0,20,FW_^oat,(St^ing)&flt_inputs(4]} . 
"klics_di_scroll%NUIi,4,20,FW_scroli,(Sirmg)&flt_ijiputs[41}, 
[ "Idics_octJonn" .NULL,0,22,FW_forin,NULL}, 
Cklics_vid_fonn",NULL,0,24,FW_fonn,NULL), 
}, vid_iteinsO={ 

"klics_icjab","lmage Coinp:",0.0,FW_label,NULL}, 
"kIics_ic",NULL. 1 .0,FW_yn.(String)&ctrl- > stUlvid}. 
"klicsjg_noat",NULL,0,l,FW_noat,(Strmg)&flt_inputs[5]}, 
"klicsjg^scroU" .NULL, 1 , 1 .FW_scroU,(String)&flt_inputs[5]} , 
"Idicsj)x_int%NULL,0,3,FW_iiiteger,(Strmg)4»um_iiiputs[0]} 

"klics j)X_down\NULL J ,3 ,FW_down.(String)&num_inputs[0] } , 
"klicsj)x_up\NULL,6,3,FW_up,(String)&niiin_iiiputs(0]}, 
"klics^auto Jab", "Auto Quant: ",0,5,FWJabel,NULL}, 
'klics_auto",NULL,l,5,FW_>n,(String)&ctrI->auto_q}, 
'klics_buf_lab", "Buffer: " ,0,8,FW_label,NULL}, 

'klics_bur,NULL, 1 .8,FW jrn.(String)&ctrl- > buf_switch}, 
'klics_buf_btii", "None", 1 l,8,FW_button, "klics_cng_filt"}, 
'klics_hs_int".NULL,0, 10,FW_integer,(String)&nuni_inputs[l]} , 
'klics_hs_down" .NULL, 1 , 10,FW_down,(String)&nunijnputs[ 1] } , 
'klics_hs_up",NULL,14,10,FW_up,(String)&nuni_inputs[l]}, 
}, oct_itenis(2*space]; 
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Mcnultem dec_menun = { 

{ "klicsdecjnax" .smeBSBObjectClass, "Maximum" .NULL}. 
( "ldics_dec_abs",smeBSBObjectClass. "SigmaAbs" .NULL}, 
{"'lcIics_dec_sqr",smeBSBObjectClass,"SigmaSqr",NULL}, 

), nit_menu[] = { 

{ "ldics_filt_none" .smeBSBObjectClass, "None" .NULL} , 
{ "klics.filt.cxp" .smeBSBObjectClass. "Exp" .NULL} . 

}; 

XtCallbackRec callbacksG = { 
{Destroy ,(caddr_t)shell} , 
{NULL,NULL}. 
{CompressCtrl,(caddr_t)ctrl} , 
{Destroy ,(caddr_t)shell} , 
{NULL,NULL}, 

{ChangeYN,(caddr_t)&ctrl->stats_switch}, {NULL,NULL}, 
{Change YN,(caddr_t)&ctrl- > bm_switch}, {NULL,NULL}, 
{noatIncDec,(caddr_t)&nt_iiiputs[0]}, {NULL,NULL}, 
{FloatIncDec.(caddrj)&flt_ii]puts(l]}. {NULL.NULL}. 
{HoatIncDcc,(caddr_t)&flt.iiiputs(2]} . {NULL,NULL} , 
{FloatIncDec,(caddr_t)&flt_inputs(3)}, {NULL,NULL}, 
{FloatIncDec,(caddr_t)&flt_iiiputs(41}, {NULL,NULL}, 

}, vid_callD={ 

{ChangeYN,(caddr_t)&ctrl- > staivid} , {NULL,NULL} , 
{FloaaiicDec,(caddr_t)&flt_iiiputs(5]} , {NULL,NULL} , 
{NumIncDec,(caddr_t)&num_inputs[0] } , {NULL.NULL} , 
{NumIncDec,(caddr_t)&num Jnputs[0] } , {NULL.NULL} . 
{Change YN,(caddr_t)&ctrl- > auto_q} , {NULL,NULL} , 
{Change YN,(caddr_t)&ctrl- > buf_switch} , {NULL.NULL} , 
{NumIncDec.(caddr_t)&num_inputs(l]}, {NULL.NULL}, 
{NumIncDcc.(caddr_t)&num_inputs[l] } . {NULL.NULL}, 

}, dec_callD = { 

{SimpleMenu,(caddr_t)&ctrl-> decide}, {NULL,NULL}, 
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{SimpleMenu,(caddr_t)&ctrl-> decide}, {NULL.NULL}. 

{SimpleMenu,(caddrj)&ctrl- > decide} , {NULL,NULL} , 
},filt_calin = { 

{SimpleMenu,(caddrj)&ctrl.> filter}. {NULUNULL}, 

{SimpleMenu,(caddrj)&ctrl-> filter}. {NULL.NULL}, 
}, oct_call[2*space]; 
XFoniStruct ♦font; 
Arg args[ll; 

insg->rows=l; msg->cols=NAME_LEN; 
msg_stats- > rows = 1 ; msg_stats- > cols = NAME_LEN; 
insg_bm->rows=l; insg_biii->cols=NAME_LEN; 
Ctrl- > src = (Video)closurc; 

flt_ii^ts[01.fonnat= "Quant; %4.ir; 
fit Jnputs[01 . max = 10; 
flt_inputs[0] .min=0; 

flt_ii^)uts[01 * value = &ctrl- > quant^const; 

flt_mputs[l].format= "Thresh: %4.ir; 
flt_inputs(l].max= 10; 
flt_inputs[l] .min=0; 

flt_ii^uts[l]. value = &ctrl- > thresh^const; 

flt_iiqHits[2].format=*'Con^5: %4.ir; 

fit Jnputs[2] .max = 10; 

fltjnputs[2].min=0; 

flt_inpuis[2] . value = &ctrU > cmp^const; 

fit Jnputs[3].format= "Chrome: %4.ir; 
nt_inputs[3] . max = 5 ; 
flt_inputs(3] .min= 1 ; 
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fll_inputs[3]. valuer &ctrl- > chrome_factor; 

flt_inputs[4].fonnai=**Diag: %4.ir; 

fit Jnpuis[4] , max = 2 . 0; 

fll_inputs[4] . min = 1 .0; 

flt_inputs[4]. value = &ctrl- > diag^factor; 

fli_inputs[51. format = "Target: %4jr; 
flt_inputs[5] .max = 30.0; 
flt_inputs[5] .min = 10,0; 
flt_inpuis[5] . value - &ctrl- > fps; 

num_inputs[01 . format « "px64k: % Id " ; 
num_inputs[0] .max - 8; 
num_Lnputs[0] .min= 1 ; 
num_inputs[0]. value = &ctri- > bitrate; 

num_mputs[l]. format = "History: %ld"; 
num_mputs[ 1 ] . max = 8; 
num_inputs[ 1 ] . min « 1 ; 
num_inputs[l]. value = &ctrl- > feedback; 

for(i==0;i<space;i++) { 

String format=(char *)MALLOC(20); 

if (i = =0) sprintf(format/ Octave LPF: %%4.2n; 
else sprintf(format, "Octave %3d: %%4.2r,space-i-l); 
oct_inputs(i] .format=forraat; 
oct_inputs(i] .max = 1.0; 
oct_inputs ( i] . m in = 0 . 0 ; 

oct_inputs[i]. value = &ctrl- > base_factprs[space-i-l]; 
oci_items[2*i] .name= "klicsoctfloal"; 
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ociJtems[2*i] .contents = NULL; 



oct 



oci_items[2* i] . fromVert = i = =0?0:2*i- 1 ; 



oct 
oct_ 
oct 



itcms[2*i] .fromHoriz =0; 



items[2*i] . type = FW_float; 
items[2*i].hooJc=(Strmg)&oct_mputs[il; 
iteins[2*i+ l.].iiaine= "klics_oct_scroH"; 



oct_iteiiis(2*i +' 1] .contents = NULL; 
oct_iteins(2*'i+ l].firoinHoriz= 1; 
octJtems[2*i + 1] . fromVert « i = = 0?0:2*i-l ; 
oct jtenis[2*i + 1] .type =FW_scroll; 
octjteins(2*i+l].hook=(Strmg)&oct_ii^uts[n; 
oct_call(2*i].cilllback=FloatIncDec; ' 
oct_caII(2*il. closure = (Strmg)&oct_inputs[iJ ; 
oct_cail(2*i+l].caUback=NULL; * 
oct_calI[2*i + IJ.closurc » NULL; 

} 

FillFonn(form,COMPJCONS-(video- > size[2] > I?0:l),itenis,widgets,callbacks); 
FillFonn(widgets(23],2*space,oct_items,oct_widgets,oct_call); 
FiIIMenu(dec_sheU,THREE,dec_menu,dec_widgetS,dec_call); 
font=FindFont(widgets(12]); 



XtSctA^g(a^gs[0],XtNwidth,2+TextWidth(0/Maximllm\nSigmaAbs\nSigmaSqr^fort)); 
XtSetValues(widgets[12].args.ONE); 
if (video- >size(2]>l) { 

FillFonn(widgetst24],VID_ICONS,vidJtenis,vid_widgets,vid_call); 
FillMenu(filt_shell,TWO, filt_menu, filt_widgets,filt_call); 
font = FindFont(vid_widgets[ 1 IJ) ; 

XtSetArg(args(0],XtNwidth,2+TextWidth(0,"None\nExp",font)); 
XtSetValues(vid_widgets(l IJ^args.ONE); 

} 

XtPopup(shell,XtGrabExclusive); 
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source/KlicsSA.c 



/* , 

Full still/video Knowles-Lewis Image Compression System utilising HVS 
properties 

and delta-iree coding 

Stand-Alone version uses fixed image format and static data structures 

*/ 

^include "KlicsSA.h" 
^include <math.h> 

extern void Convolve(); 

/* useful X definitions */ 

typedef char Boolean; 

#define True 1 

#derme False 0 

#define String char* 

/* token modes (empty) ♦/ 

#define EMPTY 0 

#defme CHANNEL^EMPTY I 

#define OCTAVE^EMPTY 2 

#defme LPF^EMPTY 3 

#dcfme FULL 4 

/♦ Function Name: AccessSA 

* Description: Find index address from co-ordinates 

* Arguments: x, y - (x,y) co-ordinates 
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* oct, sub, channel - octave, sub-band and channel co-ordinates 

* Returns: index into data[channel]D[index] 

♦/ . , ■ 

int AccessSA(x,y,oct,sub,channcl) 
int X, y, oct, sub, channel; 

{ 

rcturn(((x< <l)+(sub> >1)+(SA_WIDTH> >(chaiinel==0?0:l))*((y< <l)+(l&sub) 
))<<oct); ' 

} - 

/♦ Function Name: DccideSA 

* Description: Calculate value representing the difference between new and old 
blocks 

^ Arguments: new, old - blocks to compare 

* Returns: difference value 
*/ 

int Decides A(new,old) 
Block new, old; 

{ 

int X, Y, sigma=0; 

for(X=0;X < BLOCK;X + +) for(Y=0;Y< BLOCK; Y-h +) 
sigma+ =abs(new[X][Y]-old[X][Y]); 
retum(sigma); 

} 
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/* Function Name: DecideDoubleSA 

* Description: Calculates normal w.r.t differencing algorithm 

* Arguments: norm - normal value 

* Returns: new normal value 
*/ 

double DecideDoubleSA(norm) 
double norm; 

{ . ^ 

retum(4,0*nonn); 

} 

Boolean Decisions A(new,old,nonn) 

Block new, old; 
double norm; 

{ ■ 

retum((double)DecideS A(new,old) < = DecideDoubleSA(norm)); ' 

} 

/* Function Name: HufbnanSA 

* Description: Calculates the number of bits for the Huffman code representing 
level 

* Arguments: level - level to be encoded 

* Returns: niunber of bits in codeword 
♦/ 



int 



HuffinanSA(level) 



wo 94/23385 



PCT/GB94;006T7 



- 229 - 

int level; 

{ ■ ' . ^ • 

retum(level = =0?2:(abs(level) < 3?3: 1 +abs(level))); 

■} . . 

/* Function Name: HuffCodeSA 

* Description: Generates Huffman code representing levei 

* Arguments: level - level to be encoded 

* Returns: coded bits in char's 
*/ 

unsigned char *HuflCodeSA(level) 
int level; 

{ ■ 

unsigned char ♦bytes = (unsigned char *)MALL0C((7 +Huffman(level))/8); 

bytesfO] =(abs(level) < 3?abs(level):3) I OeveK 0?4:O); 
if (abs(level)>2) { 

int index=(7+Huffnianaevel))/8-l; 

bytes(index] =bytes[indexj | (1< < (Hufftnan(level)-1)%8); 

} 

renirn(bytes); 

} 

unsigned char *CodeIntSA(number,bits) 
int niunber, bits; 
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{ 

int len=(7+bits)/8; 

unsigned char *bytes = (unsigned char *)MALLOC(len); 
int byte; 

for(byte=0;byte<len;byte++) { 
bytes[bytel =Oxff&number; 
number = number >> 8; 

} 

rerum(byies); 

} 

int ReadIntSA(bits,bfp) 

int bits; 
Bits bfp; 

{ 

int len=(7+bits)/8; 
unsigned char bytes[ien]; 
int byte, number =0; 

bread(bytes , bits, bfp) ; 
for(byte=0;bytc < len;byte+ +) 

number = number | ((int)bytes[byte] < < byte*8) ; 
number = (number < < si2eof(int)*8-bits) > > sizeof(int)*8-bits; 
retum(number); 

} 



/* 

4i 



Function Name; HuffReadSA 

Description: Read Huffman encoded number from binary file 
Arguments: bfp - binary file pointer 
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* Returns: decoded level 
*/ 

int HuffReadSA(bfip) 
Bits bfp; 



int value; 

unsigned char byte; 
Boolean negative = False; 

bread(&byte,2,bf]p); 
value s(int)byte; 
if (byte= = '\0') retum(0); 
else { 

bread(&byte,l,bQ}); 
negative = (byte! ='\0'); 

} 

if (value < 3) return(negif(negative,value)); 

for(byte = ^XO* ;byte= =;\0' ; value+ +) bread(&byte. 1 ,bfp); 

retum(negif(negative, value-!)); 



Function Name: QuantizeSA 
Description: RMS style quantizer 
Arguments: data - unquantised number 
q - quantizing divisor 
level - quantised to level 
Returns: quantized data 8l level 
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QuamizeSA(data,q, level) 
data, q, ♦level; 

int niagjevel=abs(data)/q; 
♦level = negif(<lata < 0,nug Jevel); 

retum(negif(data<0,magJevel*q+(magJevel!=0?(q.l)> > 1:0))); 

Function Name: ProposedSA 
Description: Calculates proposed block values 
Arguments: pro - proposed block 

lev - proposed block quantized levels 
old« new - old and new block values 
norms - HVS nomials 
Returns: new==0, proposed values (pro) and levels (lev) 

Boolean ProposedSA(pro,lev,old,new,norms) 

Block pro, lev, old, new; 
double nonns[3]; 

{ 

Block zero.block={{0,0),{0,0}}; 

int X, Y, step=nonns[OJ < 1.0?1 :(int)nonns[0]; 

Boolean zero=DecisionSA(new,zero_block,norms[l]); 

for(X-0;X < BLOCK;X+ +) for(Y=0;Y < BLOCK; Y + +) 
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pro(X][Y]=zero?0:oId[X][Yl+Quaniize(new[Xl[Y]-old(X][Y],ste^ 
retuni(zero); 

}. ■ 

/"^ Function Name: ZeroCoeffsSA 

* Description: Zero out video data 

* Arguments: data - image data 

* addr - addresses 

* Returns: zeros data(addrQD] 
*/ 

void ZeroCoeffsSA(data,addr) 

short *data; 
Block addr; 

{ 

int X. Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y<fiLOCK;Y++) 
data[addr[X][Y]]=0; 

} 

/* Function Name: BlockZeroSA 
*** Description: Test if all block values are zero 

* Arguments: block - block under test 

* Returns: block ==0 
*/ 

Boolean BlockZeroSA(block) 
Block block; 
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int X. Y; 

Boolean zero = True; 

for(X=0;X<BLOCK;X++) for(Y=0;Y< BLOCK; Y + +) 

if (block[X][Y]! =0) zero=False; 
return(zero); 

Fimciion Name: SendTokcnSA 
Description: Increments token frequency 
Arguments: token - token to be transmitted 

channel, sub, oct - co-ordinates 
bfp - binary file pointer 

empty - zero state {EMPTY | CHANNEL^EMPTY | 
OCTAVE^EMPTY | LPF_^EMPTY | FULL} 

* branch - branch of tree (0-3) 

* Returns: encodes token 

void SendTokenSA(token,channel,sub,oct,bfp,empty,branch) 

int token, channel, sub, oct, ^empty, branch; 
Bits bfp; 

{ 

int ftill=FULL, i; 
String 

token^name[TOKENS] = { "ZERO.STILL" /NON^ZERO JTILL" , "BLOCK JAME" /ZE 
RO^VID" , '•BLOCK_CHANGE" , 

"LOCAL_ZERO" , "LOCAL_NON^ZERO" , "CHANNEL.ZERO" , "CHANNEL^NON^ZE 
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RO", "OCT_ZERO" . "OCT_N0N_ZERO" , 

"LPF_ZERO" . "LPF_NON_ZERO'; . "LPF.LOG.ZERO" . "LPF_LOC_NON_ZERO"}; 

switch(*'empty) { 
case EMPTY: 

if (token! = ZERO_STILL && token! = BLOCK_S AME) { 

SendTokenSA(LOCAL_NON_ZERO,channel,sub,oct,bfip,&full,branch); 

for(i = 0;i < channel; i + +) 
SendTokenSA(CHANNEL_ZERO,i.sub,oci,bfp,&full,branch); 

♦empty«CHANNEL_EMPTY; ' 

SendTokenSA(token,cbannel,sub,oct,bfp,empty,brancli); 

) 

break; 

case CHANNEL_EMPTY: 

if (token! =ZERO_STrLL && token! =BLOCK_SAME) { 

SendTokenSA(CHANNEL_NON_ZERO.channel,sub,oct,bfTp,&fiiU,branch); 
for(i=l;i<sub;i++) 

SendTokenS A(token = = NON_ZERO_STILL?ZERO_STILL:BLO(nC_SAME,chaniiel,i,oc 
t,bfp,&fulUbranch); 

•emptyspULL; 

SendTokenSA(token.ci)annel.sub,oct,bfp,empty,brancfa); 

} 

break; 

case CX:TAVE_EMPTY: 

if (token! =ZERO_STILL && token! =BLOCK_SAME) { 

SendTokenSA(OCT_NON_ZERO,channel,sub.oct,bfp,&fiill,branch); 

for(i=0;i < branch;i + +) 
SendTokenSA(token = = NON_ZERO_STILL?ZERO_STILL:BLOCK_SAME,channei.sub 
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,oct,bfp,&full,branch); 

♦empty = FULL; 

SendTokenSA(token,channel, sub, oct,bfp,einpty, branch); 

} 

break; 
case LPF_EMPTY: 

if (token! =LPF_ZERO) { 

SendTokenSA(LPF_LOC_NON_ZERO,channel,sub,(x:t,bfp,&ftill,branch); 

for(i=0;i < chaiinel;i+ +) 
SendTokenSA(LPF_ZERO,i,sub,oct,bfp,&fiilI,branch); 

•empty =FULL; 

SendTokenSA(token,chaiuiel,sub,oct,bf]p,empty,braiich): 

} 

break; 
case FULL: 

I)prmtf(" %sVn",tokBn_naine[tokcnI); 
bwrite(&token_codes[token] , tokeQ_bit8[token] ,bfp); 
break; 

} 

} 

/* Function Name: ReadBlockSA 

♦ Description: Read block from video 

♦ Arguments: new, old, addr - new and old blocks and addresses 

♦ X, y, oct, sub, channel - co-ordinates of block 

♦ src, dst - frame data 

♦ Returns: block values 



void ReadBlockSA(new,old,addr,x,y,oct,sub,channeI,src,dst) 
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Block new, old, addr; 

int X, y, Oct, sub, channel; 

short *src(31. *dst(3]; 

{ 

int X, Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) { 

addr(Xim=AccessSA((x< < l)+X,(y< < l)+Y,oct,sub,channel); 

ncw(X][Y]=(int)src[channell[addr(X][Y]]; 

old[X][Y]=(int)dst[channel][addrpq[Y]]; 

} 

} ■ 

/« Function Name: CalcNonnalsSA 

* Descrq)tion: Calculates HVS weighted nonnals 

* Arguments: oct, sub, channel - coordinates 

* norms - pie-initiallsed normals 

* Returns: weighted normals 
•/ 

void CalcNormalsSA(oct,sub,channel,norms,quant_const) 

int oct, sub, channel; 

double notms[3], quant_const; 

{ 

int noma, base_oct=oct+(channell=0?l:0)-f(sub==0?l:0); 

for(norm=0;norm<3;norm-h+) { 

if (noTm!=0) nornis[norm] *= quant_const; 

nornis[norm} *= base_factors[base_oct]*(sub==3?diag_factor:1.0); 
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if (channel! =0) norms(norm) *= chroine_factor; 
norms(nonn] *=(double)(l< <SA_PRECISION); 

} ■ 

} 

/* Function Name: MakeDecisions2SA 

* Description: Decide on new compression mode from block values 

* Arguments: old, new, pro - block values 

* zero - zero flag for new block 

* norms - HVS normals 

* mode - current compression mode 

decide - comparison algorithm 

* Returns: new compression mode 
*/ 

int MakeDecisions2SA(old,new,pro,lev,zero,noims,mode) 

Block new, old, pro, lev; 
Boolean zero; 
double norm5[3]; 
int mode; 

{ 

Block zero_block={{0,0},{0,0}}; 

int Rew_,mode»modeBaSTILL || BlockZeroSA(old)?STILL:SEND, 
ip= Decides A(new, pro), no = Decides A(new, old); 

if (new_mode= =STILL) new_mode=np> =no 1 1 zero 1 1 
BlockZeroSA(iev)?STOP:STILL; 

else new_mode=zero && np<no?VOID:np> =no | j 
Decisions A(new.old,nonns[2]) 1 1 BlockZeroSA(lev)?STOP:SEND; 

remm(new_raode) ; 
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} , 

/* Function Name: UpdateCocffsSA 

'* Description: Encode proposed values and write data 

* Arguments: pro, lev, addr - proposed block, levels and addresses 

* ' channel, oct - co-ordinates 

* dst - destination data 

* bfjp - binaiy file pointer 

* Renims: alters dst(channel][addrQQ] 
*/ 

void ypdateCoeffsSA(pro,lev,addr,channel,oct,dst,bfp) 

Block pro, lev, addr; 

int channel, oct; 

short *dst(31; 

Bits bfjp: 

int X,Y; 

for(X =0:X < BLOCK;X+ +) for(Y=0; Y < BLOCK; Y+ +) { 
int bits=Huf&nanSA(levIX][Y]), 
level =abs(lev(X](Y]); 
unsigned char ♦bytes=HuffCodeSA(lev[X][Y]); 

dst(channell[addr(X][Y]l =(short)proIX](Y]; 

bwrite(bytes,bits,bfip); 

XtFree(bytes); 

} 



} 
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/* Funcuon Name: SendTrceSA 

* Descriptiop: Encode tree blocks 

* Argiimems: prev^mode - coni|3rcssion mode 

« X, y, oct« sub, channel - co-ordinates 

* empty - token mode 

branch - tree branch number 

* Returns: active block indicator 
♦/ 

Boolean 

SendTrccSA(prcv_modc,xj,oci,sub,channel,src,dsi,empty,branch,quamxonst,bfp^ 

im prcv^modc, x, y. oa, sub, channci, *cmpty, branch; 
shon *src(31, *dst(31; 
double quant^const; 
Bits bfp; 

{ 

Block addr, old, new, pro, lev; 
int new^mode, X, Y; 

double notnis(31>°{quant_const«thresh_const«cmp_const}; quant, thresh, 
compare ♦/ 

Boolean acrivc«FaIse; 

ReadBlockSA(new,old,addr.x,y,oct,sub.channeLsrc,dst): 
if (prcv^modc!= VOID) { 
Boolean zero; 

CalcNormalsS A(oct , sub .channel . norms , quant const) ; 
zero - ProposedS A(pro, le v , old, new , norms ) ; 

new mode=MakeDecisions2SA(old,new,pro,lev,zero*norms,prev_mode); 
swiicWnew^mode) { 
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case STOP: 

SendTokcnSA(prev_mode= = STILL 



1 1 
1 1 



Bl(KkZeroSA(oid)?ZERO_STIIi;BLOCK_SAMExhaimel,sub,oci.bfip,einpty. branch); 
break; 
case STILL; 
case SEND: 

activeaTnie; 

ScndTokcxiSA(prev_mode« -STILL { i 
BlockZero(old)?NON_ZERO_STILL;BLO(nC_CHANGE.chaimel.sub,oct,bf|p,empty,bran 

ch); 

UpdateCoeffsSA(pro,lev,a(ldr,chaoiiel.oct,dst,bfp); 

break; 
case VOID: 

SeidTokenSA(ZERO_VID,cbaniiel.sub,c)ct,bfp,enipty,brax]ch}; 

ZeroCoef£5SA(dst(cfaamiBl],addr): 

break: 

■ ) . ■ ' 
}else{ 

if (BlockZen)SA(old)) new_mode«»STOP; 
else{ 

ZeroCoeffsSA(dst(chaxiiiel),addr): 
ncw_inodc=VOID; 

> 

if (oa>0 && new_mode!-STOP) { 

int ntt«OCTAVE_EMPTY, full«FULL; 

Dpruiif("x=%d, y=%d, oct=%d sub-%d mode 
%d\n" .x.y.oct,sub.ncw__mode): 

for(Y=0;Y<2;Y++) for(X=0;X<2;X++) 

(void)SendTreeSA(new_mode.x*2 +X.y*2 + Y.oct-l .sub.channel.src,dst.&mi.X +2*Y.qua 
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niconst.bfp); 

if (mi= =OCTAVE_EMFrY && new mode! = VOID) 
SendTokenSA(OCT_ZERO,chaimcl.sub.oct.bfip,&full.O); 

) 

remrn(aciive); 

} 

/* Funciion Name: Sendl-PF_SA 

* Description: Encode LPF sub-band 

* Arguments: mode - compicssion mode 

* Returns: encodes data 
*/ 

void SendLPF_SA(mode,src,dst.bip,quam_consc) 

im mode: 

shon *src(31, *dst(31; 

Bits bfp; 

double quam_const; 

{ 

Block new. old, pro, lev, addr: 
int channel, channels«3, x, y, fuU-FULL, 
octsJum=3, 

size(21 = {SA_W1DTH > > octs_lum+ 1 .SA_HEIGHT > > octs_lum+ 1 } : 

for(y=0:y<sizc(l];y + +) for(x=0;x<size(0];x ++) { 
int empty «LPF_EMPTY; 

forCchannei =0:channel<channels:channel + + ) { 
int octs«channel!=0?2:3. 
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riew_mode, X, Y. step, value, bits=0; 
double noniis{3] = {quam_consi.ihresh_const.cmp_const}; 

CalcNonnalsSA(ocis- 1 .0,chaiuiel.nonns.quant_const): 
stq)=nonns{0] < l.0?l:(int)nonns[01; 

for(bits=0, value=((i < <8+SA_PRECISION)-l)/step;value!=0;biis++) 
values>value> > 1; 

ReadBIockSA(new.old,addr,x,y ,octs- 1 ,0,cIiannel,src.dst); 
/•Proposed •/ 

for(X=0;X < BLOaC;X+ +) for(Y=0; Y < BLOCK;Y+ +) 
pro(Xl[Y] =old(Xl[Y] +Quanii2cSA(new[Xl[Yl-oid(X][Yl ,step,&(levCX][Y])): 

\ 

/* MakeDecisions *l 

new_modesmodeasSTIII<?STIIX:DecisionSA(iiew,old,nonns(2]) i I 
BlockZeroSA(lev)?STOP:SEND; 

switch(Dew_mode) { 
case SEND: 

ScndTokeiiSA(LPF_NON^ZERO,channei,0.octs,bfp,&empty,0); 
UpdateCoef!EsSA(pro,lev,addr,chasiiiel.octs,dst,bfp); 

break; 

case STILL: 

MX =0;X < BLOCK;X + +) for(Y=0: Y < BLOCK; Y + +) { 
unsigned char *bytes=CodeIntSA(lev[X][Y],bits): 

dstlchanneI][addr(Xl[Y]] =(shon)pro(X](Y]; 

bwriie(bytes.bits.bfp); 

XtFree(bytes); 

} 

break: 
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case STOP: 

SeiidTokenSA(LPF_ZERO.channel.O,octs.bfip.&empty.O); 
break: 

} 

} 

if (mode! =STIIi <Sc& empty = = IJ>F_EMPTY) 
SendTokenSA(LPF_L0C_ZERO.chaimel,0,octsJum,bfip,&ftill,0); 

} 

} 

/♦ Function Name: CompressFrameSA 

* Descripiion: Compress a Frame 

* Argumcnis: mode - compression mode STILL or SEND 

* SIC, dst - source and destination data 

* bfp - binary file pointer for result 

* quant^const - quamization parameter 
*/ 

void CompressFrameSA(modetSre,dst,bfjp,quant_const) 

int mode; 

short *src[3J. ♦dstCSl; 

Bits bfp; 

double quant_const: 

{ 

int sub, channel, x, y, i, 
octsJum=3, 

size|2I = {SA_WIDTH> > l+octsJum,SA__HeGHT> > 1+ocisJum}; 
for(channel =0:channel< 3 ;channeH- -h ) { 
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int 

framc_sizc(2] = {SA_WlDTH> >(channel= =0?0:l).SA_HOGHT> >(channei==0?0:l 

)}. 

frame area=frain(!_size{01*frame_size(l]; 

for(i=0;i< frame_area;i+ +) 
src(channcl][i]-src(channcl][il<<SA_PRECISION; 

Convolve(srclchanncll ;False,frame_si2c,0.chaiiiiel = =0?3 :2); 

bwnte((char *)&quani_const,sizeof(double)*8,bfip); 
ScndLPF_SA(inode.src,dst,bfip,quant_const); 

for(y-0:y<si2e[l];y++) for(X"0;x<si2e(01;x++) { ' 
int cnapiy* EMPTY, full* FULL; 

foT(cha]ii]et30;chanael<3;chaiinel+ +) { 
int Mt8=cbaimel! "072:3; 

for<5ub= l;sub <4;siib+ +) 
(void)SendTreeSA(mode,x,y,octs-I .sub.channel.src,dst,&empiy,0,quam 
switchCempty) { 
case FULL: 

empty «CHANNEL_EMPTY; 

break: 

case CHANNEL_EMPTY: 
SendTokenSA(CHANNEL_ZERO.ehannei.sub,octs-l.bfp,&ftiI1.0); 

break: 

} 

} 

if (empty* « EMPTY) 
SendTokenSA(LOCAL_ZERO,channeJ.sub,ocis_lum-l ,bfip,&full,0); 

} 

} 
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source/KlicsTestSA.c 



^include "xwave.h" 
#inciude ''KlicsSA.h" 

extern void CompressFramcSA(); 

typedef struct { 
Video src; 

char bin^namefSTRLENl; 
Boolean stilivid; 
double quam^const; 
} KlicsCtrlRec, ''KltcsCtrl: 

/* Function Name: KUcsCtrlSA 

Descripdon: Test haraess for KlicsSA in xwave 
Arguments: w • Xaw widget 

closure - compression control record 
call^data - NULL 
Returns: send data to binary file 



void KlicsCtrlS A( w ,closure.call_data) 

Widget w; 

caddrj closure, call^data; 

{ 

KlicsCtrl cirl=(KlicsCtrl)cIosure: 
ini sizeY=SA WIDTH *SA HHGHT. 
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sizeUV=SA_WlDTH*SA_HeGHT/4, i. z; 
shon *dst(3]={ 

(short •)MALLOC(si2eof(shon)*si2eY), 

(short *)MALLOC(si2eof(shon)*sizeUV), 

(short *)MALLOC(si2eof(shon)*sizeUV), 
}. 'srcOl-i 

(short *)MALLOC(sizeof(shcn)*sizeY). 

(short *)MALLOC(si2eof(shon)*si2eUV), 

(short *)MALLOC(sizeof(short)*si2eUV). 

}; 

char file_iiaiiie(STRLENl; 1 
Bits bfjp; 

Boolean tiue=Tme, false=False; 

for(i-0;i<si2eY:i++) dst(0]ni«0; ' 
for(i«0;i<sizeUV;i++) { dst(l][i]=0; dstt2][i]-0; > 

sprinif(rile_nanie, " %s%s/%s%s\0",global- > home.KLICS_S A_DIR,ctrl- > bin_i]ame.KIJ 
CS_SA_EXT); 

bfip=bopen(file_naiiie, " w"); 

bwrite(&ctrl- > stillvki, 1 ,bfip); 

bvmte(&ctrl- > SIC- > size(2],sizeof(int)*8,bfjp); 

for(z =0:z < Ctrl- > src- > sizeUl ;z + + ) { 
GetFnuiie(ctrl- > src,z): 

for(i=0;i < sizeY:i-l- +) src[01[il =ctrl- > src- > dau(OI[zHil; 
for(i=0;i<sizeUV;i-i-4-) { 

src( 1 =ctrl- > src- >daia( l][zl[i]; 

srcI2][i] =ciri- > src- >daia(2][z]li]; 

• } 

CompressFraineSA(z==0 1 1 
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Ctrl- > stillvid?STILL;SEND,src,dst,bfp,cirl- > quam^const); 
FTtcFranic(ctrl- > src,r); 

} ■ 

bnush(bfp): 

bclose(bfp); 

XiFrcc(dst(0]): 

XtFree(dsi(l]); 

XtFrec(dst(2]); 

XlFrce(src(01); 

XtFrce<sic(ll); 

XlFree(src(2]); 

} 

KlicsCtrl InhKlicsCtrKQame) 

String name; 

{ 

KlicsCtrl ctrl»(KlicsCtrl)MALLCX:(sizeof(KlicsCtrlRec)); 

Ctrl- >stillvid« True: 
Ctrl- > quant_const»8.0; 
strcpy(ctri- > bm_naffle.name): 
retuin(ctrl): 

} 

/fdefine KUCS_SA_ICONS 8 
/fdefine KUCS_SA_VID_ICONS 2 

void KlicsSA(w.cibsure,cali_data) 

. Widget w; 
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caddr t closure, call data; 



Video video =(Video)closurc; 

KlicsCtrl ctrl=InltKlicsCtrl(video->naine); 

Floadnput flt_inputs = (Floatlnput)MALLOC(sizcof(FloailnputRec)); 

Message nisg_binaNewMessage<ctri->bin_naine,NAME_LEN); 

XtCallbackRec destroy.callf] = { 

{Fiec,(caddr_t)ctrl}, 

{Free,(caddr j)flt jnpuis) , 

{GoseMessage,(caddr_t)xnsg_bin}, 

{NULL,NULL}, 

}: 

Widget paieiit>>FiiidWidget("frm_coinpress".XtPaLreiu(w)), 

sheU=SheUWidget("klicsSA",parem,SW_below,NULL,destroy_caU), 
fonns FciinatWidget( "klicsSA^fonn' , shell), 
widgets[KUCS_SAJCONSl. 
vid_widgets(KUCS_SA_VIDJCONS]; 
Fonnltem iteins(l«{ 

{"klicsSA_cancd","caiicer.O,0,FWJcon,NULL}, 
{"klicsSA_confinn","confirm",I,0,FWJcon,NULL}. 
{"klicsSAjiUe'/Run Klics SA",2,0,FWJabel,NULL}, 
{-kiicsSA_bin>b"."KUCS FUe:",0,3,FWJabel.NULL}, 
{"UicsSA_bin_name",NULL,4,3,FW_text.(String)insg_bin}, 

{ "klicsS A_qn_noai" .NULL.0.5 .FW_noat, (String)&nt Jnputs(01 } , 

{;UicsSA_qn_scroir,NULL.6.5.FWjcrolI,(String)&mjnputs(0]}, 

{"klicsSA_vid_fonn",NULL.0.7,FW_form.NULL}, 

}, vid_iicms{]»{ 

{ ••klicsSA_ic_lab" . "Image Corap: " .0,0,FW_label,NULL} , 
{ "klicsSA_ic" .NULL. I .O.FW_yn,(String)&ctrl- > siillvid} . 

) . 
) • 
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XiCailbackRec caUbacks(] = { 

I ■ . . ■ 

{Destroy , (caddr_t)shell} , 
{N,ULL,NULL}. 
{KlicsCirlS A. (caddr_t)ctrl^ 
{Destroy . (caddrj)shell} , 
{NULL,NULL}, 

{FloatIncDec,(caddr_i)&flt_inputs(01}, {NULL,NULL}, 

}, via_calin={ 

{Change YN,(caddr_t)&ctrl- > stillvid} . {NULL.NULL} . 

); . 

Ctrl- >src= video: 

msg_bin->rows«l; msg_bin->cols=NAME_LEN; 

flt_ii?Juts(01.fonnat="Quam: %4.ir; 
flt_iiiputs(0].maxa 10; 
flt_inputslO] . min ■ 0; 

fit iiqnits[0]. values &ctrl->quaDt_coiist; 

FinFonn(form.KLICS_SA_ICONS-(video- > si2e(21 > 1?0: l),items,widgets,callbacks): 
if (video- >si2e[21>l) 

FillFonn(widgets(71,KUCS_SA_VIDJCONS,vid_iteins,vid_widgets.vid_call); 
XtPopup(sheU.XtGrab£xciusive); 

} 
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source/Malloc.c 



/* 

Memory allocation routine 

*/ ■ 

Jinciude <stdto.h> 
char *MALL0C(si2e) 
int size; 
{ 

char *ptr«(cbar *)cailoc(l,size); 

if (ptrs bNULL) EprimfCUoable to allocate %d bytes of memoty\n'.size); 
retuni(pcr); 
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source/Menu.c 



Pull-Right Menu functions 

<stdio.h> 
<Xll/InirinsicP.h> 
<Xll/SiringDefs.h> 

<X11/Xaw/Xawlmt.h> 

< XI 1/Xaw/SimplcMenP.h > 

< XI l/Xaw/CommaiKlP.h > 

static void prPopupMenuO; 
static void NotifylmageO; 
static void PrLeaveO: 

void InitActions(app_con) 
XlAppContext app_con: 

{ 

static XtActionsRec actionsn»{ 
{ "prPopupMenu " .prPopupMenu} , 
{ "notifylmage" .Notifylmage} , 
{"prLeave".PrLeave}. 

XtAppAddAciions(app_cpn.aciions.XtNumber(actions)): 



/* 

^include 
#ix]ciude 
^include 

ii^include 
fmcludc 
fwclndt 
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} 

suuc void prPopupMcnu(w,evcnt,params,nunij)aranis) 

Widget w; 
XEveni ♦ event; 
String * parazns; 
Cardinal * numj)arams; 



{ 

Widget menu, temp; 
Arg argiist[21; 
Cardinal num^args; 

int menu_x, menujr, memi^widtb, menu_height, button_wtdth, button_height; 
Position button^x; button^; 

if (•num jarams! » I) { 

char error^buflBUFSIZI; 

sprintf(error_buf, "prPopupMcmi: %s.**,"niegal number of translation 
arguments'); 

XtAppWaming(XtWidgetToApplicationContext(w)» crror^buf); 
retum; 

} 

lemp = w; 

while(temp != NULL) { 
menu = XtNameToWtdgeKtemp, parains(0]); 
if (menu == NULL) 

temp = XtParent(temp); 
else 

break: 

} 
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if (menu == NULL) { 
char crTor_bufIBUFSIZl; 
sprintf(crror_buf, "prPopupMenu: %s %s.". 

'Could not find menu widget named". paranis(0]); 
XLAppWaming(XtWidgetToApplicationContext(w), error buf); 
renim: 

} 

if (!XtIsReali2cd{incnu)) 
X tRcalizc Widgct(mcnu) ; 

mcnu_width = menu- > core. width + 2 ♦ menu->core.border_width: 
bunon widib = w-> core, width + 2 • w->corc.botdcr_widih; 
button^height = w->core.height + 2 * w->core.botdcr_width; 

mezm^heigfat = meim*>core.height *f 2 * niemi">core.border_width: 

XtTranslateCoords(w, 0, 0, &buaon_x, &buttonjr); 

mcmi_x » button^x; 

mcnu^y = button^y -f button^hcighi; 

if (menu^x < 0) 

mcnu_x = 0; 
else { 

im scr widih = WidihOfScrecn(XtScrecn(mcnu)); 
if (menu_x -h mcnu^width > scr^width) 
mcim_x = scr_width • menu^width: 

} 

if fmenu^y < 0) 

menu^y = 0; 
else { 

ini scr height = HeightOfScreen(XtScreen(menu)); 
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if (mcnu_y + mcnu_heiglii > scr_height) 
menu J' = scr_hcight - menu_height; 

} , 

numargs = 0; 

XtSetArg(arglist{num_args], XtNx, menu_x); num_args-t- + ; 
XtSetArg(arglisi[num_argsl. XtNy, menujr); num_args+ + ; 
XtSetValues(menu, argiist, nuxn_args); 

XtPopupSpringLoadeddneou); 

■ } 

./• I 
static void 

prRealize(w, mask, atm) \ 
Widget w; 
Mask *mask; 

XSctWindowAnributes *attrs; 

('*superclass->coie_class.iealize) (w, mask, atixs): 

/* We have a window now. Register a grab. */ 
/♦ 

XGrabButton( XtDisplay(w), AnyButton, AnyModificr, XtWiiidow(w), 
TRUE. ButtonPressMasklButtonReleaseMask, 
GrabModeAsync, GrabModeAsync. None. None ); 

} 

' static void NotifyImage(w,event.paranw,numj)aranis) 

Widget w: 
XEvent •event; 
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SchDg ^params: 

Cardinal ^numjpaiains; 

CommandWidgct cbw=(CominandWidgei)w; 

if (cbw- > conimand.set) XiCalICallbacklist(w,cbw- > command. caiibacks, event); 

} 

static void PrLeave(w,evem,params,numj}aranis) 

Widget w; 
XEvent *event; 
String '^params; 
Cardinal *numj}arams: 

{ ' 

SimpleMenuWidget smws(SimpleMeiiuWidget)w; 
Dprinrf("PrLcave\n"): 

} 
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sourceyMessage.c 



* Message I/O Utility Routines 
*/ 

^include "../inciude/xwave.h" 
M'achidt <varargs.h> 

^define MESSJCONS 3 
void TextSize(msg) 
Message msg; 

{ 

int maxJensO; 
char '^textaTnsg->info.ptr; 

msg->rows=0; 
msg- > cols =0; 
do{ 

i++; 

if (text(i] = = '\n' 1 1 texi{i] = = '\0*) { 

if (msg- > cols > max Jen) maxJen=Tnsg->cols; 
msg- > cols =0; 
msg->rows+ + ; 
} else msg->cols + + ; 
} while (iexi(il! = '\0'); 
if (i>0) if (texi(i-ll = = '\n') msg- > rows-; 
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msg- > cols=max_len; 

Message NcwMessage(texi,sizc) 

char *texi; 
iitt size; 

.{ 

Message insg-(Messagc)MALLOC(sizeof(MessageRec)); 

msg->sheil=NUIJL; 
msg- > widgct«NULL; 
msg- > info.firstPos-O; 

if (!(msg->own_icxi=text= =NULL)) insg-> info.pcr=text; 
else{ 

msg- > info,ptr=(char *)MALLOC(size-l- 1); 
msg- > info.ptr(0] == 'XO* ; 

}■ 

msg-> info.fonnat«FMT8BIT; 

msg- > info.lciigths=0; 

msg- > rows =0; 

msg- > cols =0; 

msg- > size = size; 

msg- > edit » XawtextEdit; 

retimi(msg); 

} 

void CloseMcssagc(w,ciosure,cail_dau) 

Widget w; 

caddr t closure, call data: 
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{ ■ 

Message msg=(Mcssagc)closure: 

Desiroy(w,(caddr_t)nisg- > shell.NULL); 
if (insg->own_texi) XiFree(insg-> info.ptr); 

XtFree(msg); 

}. ■„ , . 

void MessagcWinclow(parent,nisg,title,close,call) 

Widget paxent; 
Message msg; 
char *title; 
Boolean close; 
XtCallbackRec callQ; 

Widget fonn, widgcts[MESSJCONS]-{NULL,NULL,NULL}; 

Fonnltem iteinsQa{ 

{ "nisg_canccr ."cancel* ,0,0,FWjcon,NULL}, 

{ "msg JabelMiUe, 1 .0,FW JabeKNULL) . 
{"msg_insg",NULL.0,2.FW_tcxt,(String)msg}. 

}: 

msg- > edit" XawtextRead; 

msg- > shell=ShellWidget("msg",parem,parem= "global- > topievel?SW_top:SW_below, 

NULL.NULL); 

form = FormatWidgeK "msgjorm" ,msg- > shell): 

FillForm(fonn.MESS_ICONS.(close?0: l),&iiems(close?0: ll.&widgetslclose?0: l|,call): 
XiPopupimsg- > shell.XtGrabNone); 
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MflusWrasg); 

} 

void Mfliish(msg) 
Message msg; 

{ 

if (global- > batch - » NULL &.&. msg- > widget! » NULL) { 
Display *dpy=XtDisplay(global->toplevel); 
im i, linessO; 
Arg args(l]; 

foKi-nisg->info.lengtb-l:Iines<insg->rows &it i> aO:i--) 

if (msg* > tnfo.ptrfi] » = '\a' SlSc i! «insg- > info.iength-1) lines-t- ; 

i++; 

if (msg- > info-ptrli] « = '\n') i + + ; 
stxcpy(insg- > info.ptr.&msg- > info.ptr{i]); 
msg- > info.leiigib-"i: 

XtSetArg(args(0],XiNstring,ixisg- > info.ptr); 
XSynchroiiize(dpy,Tnie); 
XtSetValues(insg- > widget,args,ONE); 
XSynchronize(dpy,False>; 

} 

} 

void mpnntf(msg,ap) 

Message msg; 
va_lisi ap; 

{ 
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char *fonnai; 

fonnai=va_arg(ap,char *); 

if (global- > batch! = NULL) vpriBtf(forniai,ap); 

else { 

char iext(STRLENl; 
int i; , 

vspnntf(text,format,ap); 
i=strlcn(iext)+msg- > infclengih-msg- > size; 
if(i>0){ 

stn:py(msg-> info.pir^&msg- > info.ptr(i]); 
msg-> info.length-=i; 

} 

strcat(insg-> info.ptrttext); 
msg- > tnfo.length+ "-strlen^text); 

} 

} 

void Dprimf(va_aiist) 
va_dcl 

{ 

va_list ap; 

if (global- > debug) { 
char *fonnat: 

va_start(ap): 

format = va_arg(ap,char *): 
vprintf(format,ap); 
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va_cnd(ap); 

} 

} ■ 
void Mprintf(va_alist) 
va_dcl 

{ 

vajist ap; 
Message msg; 

va^start(ap); 

rasg=va_arg(ap,Messagc); 

niprintf(msg,ap); 

va_eiui(ap); 

} 

void Eprimf(va_alist) 
va^dcl 

{ 

va^lisi ap; 

Message msg; 

int rows, cols; 

va_stan(ap); 

msg = NewMessage(NULL.STRLEN): 

mprintf(msg,ap); 

if (global- > batch = = NULL) { 

XtCallbackRec callbacksO = { 
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{ CloseMessage, (caddr_t)nisg} , 
{NULL.NULL}. 

Texts i2c(msg); 

MessageWmdow(global- > toplevel.msg, "Xwave Error" ,Tnie,callbacks): 

■} 

va_end(ap); 



\ 
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source/NameButton.c 



^ Supply Menuflutton widget id to PuIIRightMenu buoon resource 

^include "../inciude/xwavch" 

void Namefiutton(w, event, params, num^params) 

Widget w; 
XEvem *evcnt; 
String ^params; 
Caxdioal ^mm^arams; 



{ 



MeniiButtonWidget mbw«*(MeiiufiuttonWidget) w; 
Widget menu: 
Arg argstlj: 
String name; 

XcSetArg(args{01,XtNinenuName.&name): 
XtGetValues(w,args,ONE); 

DprintfrNamefiimon: looking for PRM %s\n".name): 
menu = FindWidget(name.w>; 
if (menu != NULL) { 

Dprintf("NameButton: setting Menu ButtonVn"): 

XtSetArg(args[0] ,Xt^fbunon. w); 

XtSetVaiues(menu.args.ONE); 

} 
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soiirce/Palette,c 



/* 

* Palctic re-mapping 
•/ 

^include "../include/xwavc^h" 

/♦ Function Name: RcMap 

* Description: Re*maps a pixel value to a new value via a mapping 
^ Arguments: pixel • pixel value (0..max*l) 

* max - range of pixel values 

* map « palette to recede with 

* Returns: remapped pixel \^ue 
♦/ 

int ReMap(pixel,max,palette) 

int pixel, max; 
Palette palette; 

{ 

Map map-paiette-> mappings; 
int value -pixel: 
Boolean inrange= False; 

while(map! = NULL && linrange) { 

if (pixel > = map- > start && pixcl< = map- > finish) { 
inrange=Tnie: 

value = map- > m*pixel 4- map- > c ; 
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} 

map = map- > next; 

} ' 

rcnini( value < 0?0 : value > = max?inax- i : value) ; 

} 

/* Funciion Name: FindPalcac 

* Oescnption: FiDd a palette from a list given the index 

* Arguments: palette - the palette list 

* index - the index number 

* Remms: the palette corresponding to the index 
*/ 

Palette FindPalette(palette, index) 

Palette palette; 
int index; 

{ 

while(iiidex >0 Sl&. palette- > next! = NULL) { 
index-; 

palette - palette- > next; 

} 

retum(palette); 

} 

/* Function Name: ReOrderPaleiies 

* Description: Reverse the order of the palette list 

* Arguments: start, finish • the stan and finish of the re-ordered list 

* Returns: the palette list in the reverse order 

♦/ 
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Palette ReOrderPaleaes(stan.fimsh) 
Palette stan. finish; 

Palette list = finish- > next; 

if (list! = NULL) { 

finish- > next = I ist- > next; 
list- > next = start; 
stan»ReOrderPalettes(list,fmish); 

} 

remmCstait); 
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source/Parse.c 



* Parser for xwave input files: .elo 

#include "../include/xwave.h" 
^include "../inchide/Gram.h" 

void Parse(paih.fiie.ext) 
Siring path, file, ext; 



ciiar fiIe_name{STRLEN); 

sprinrf(fUe_naaie/55s%s/%s%s\0-.global.> hoine,path,fiIe,ext); 
Dprintf("Pai«: parsing file %s\n",rile_name); 

if (NULL= -(globaJ-> parsc_fip=fopen(file_name/r-))) 

EprintfCParse: failed to open input file %s\n".filc name)- 

else { 

sprintf(file_name/%s%s\0".fiIe,exi): 
global- > parse_file = file_,nanie: 
global- > parsejoten =ext; 
yyparse(); 

fclose(global- > parsefjp); 

Dprimf("Parse: finished with %s\n",nie name); 

} 

} 



wo 94/23385 



PCT/GB94/00677 



- 269 - 

void ParscCtrl(w,closure,calljiaia) 

Widget w; 

caddr t closure, cail_data: 

{ 

Parsc( \ ^((XawListRctu^IlStwct *)caU_data)- > string,(Sira^ 

} 

int ParselnpuUfp) 
FILE *fp: 

■{ ' ■ ■ ■ 

int aum; 

if (global- > parse^^token! = NULL) 

if (global- > paise_tokeii(0] « a '\0') { 
aums(iiit)'\n'; 

global- > parse.tolcen* hfULL: 

} else { 

num =(int)global- > paisejokeii[0]; 
global- > parsejoken -h -f : 

} 

else if (EOF--(num=gctc(global->par5e^tip))) num-NULL; 
rcnini(nuni): 

} 
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source/Pop2.c 

/* ■ 

Global callbacks for popping popups and allsorted utilities 

*/ ' ^ ■, 

^include "../inciudc/xwave.h" 

void Desiioy(w,closure,call data) 

~ • ■ I ■ 

Widget w; 

caddr J closure. call_data; ' 

■{ - 

Widget widget=(Widget)closure; 

if (widget! sNULL) XtDestroyWidget(Widget): 

}. 

void Quit(w,ciosure,call_data) 

Widget w; 

caddrj closure, call_data: 

( 

XtDestroyAppiicationCo(Uext(globai- > app^con); 
exitO: 

) 

void Freetw.closurexall data) 
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Widgei w; 

caddr t closure, call^data: 

{ 

if (closure! = NULL) XtFrce(ciosure); 

} 

Widget FindWidget(namexurTcnt) 

String name; 
Widget current; 

{ 

Widget target- NULL; 

whae(currcM!=NULL) { 

target = XtNameToWidget(curTem,name); 

if (target«=NULL) cunrat=XtParem(currem); 

else break; 

} 

if (target == NULL) { 

EprintfCCant find widget: %s\n".naiiie); 
target s global- > toplevel; 

} 

return(target); 

} 

#define NA_ICONS 2 
void NA(w,closure,calI_data) 
Widgei w; 
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caddrj closure, call daia: 

{ 

Widget 

shell=ShellWidget("na_sheir.CWidget)closure,SW_below,NULL.NULL). 

fonn=FonnatWidget("na_fonn",stie]l). widgets(NA ICONS]; 
Fonnltem iteiiis(]B{ , 

{"na_confinn". "confinn ".O.O.FWJcon.NULL} , 

{"naJabel\"This function is not available",0.1.FW label,NULL} 

}; 

XtCallbackRec callbacksn = { 

{Destroy ,(caddr_t)slxell }. {NULL,NULL) , 

: .}; V 

FiIlFortn(form,NA_ICONS,iteiiis,widgets,callbacks): 
XtPopup(slieIl,XtGiabExclusive); 

) 

void SetSensiiive(w.closure.caIl_data) 

Widget w; 

caddrj cl()sure, call_data; 

{ 

XtSetSensitive<(Widget)closure.Tnie); 

} 
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source/Process.c 

/* 

* Call sub-processes 
*/ 

^include "../include/xwave.li'' 
^include <sigi]al.h> 
#include <sys/wait.h> 
^include <sys/tiine.h> 
^include <sys/resource.h> 

Function Name: Fork 

Description: Executes a file in a process and waits for teimination 
Arguments: argv - standard argv argumem description 

Returns: dead process id 

int Fork(argv) 
char *argvn; 
{ 

int pid; 

union wait statusp: 
struct rusage rusage; 

if(0==(pid=fork())) { 

execvp(argv(01.argv): 
exitO: 
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} else if (pid>0) wait4<pid,&sucusp,0,&nisage); 
reiuni(pid); 

} 

Function Name: zropen 

* Descnpiion: Open a file (or .Z file) for reading 

* Axguments: file_name - n2^ne of the file to be read 
^ pid - pointer to process id 

* Returns: file pointer 
*/ 

FILE *zropcmfile_name.pid) 

char *file_name: 
im *pid; 

{ 

char z_nanie[STRLENl; 

String zcat(]={"zcai",2_name,NULL}; 

FILE ♦fp; 

if (NULL==(fp=fopen(fde_nanie/r"))) { 
static int upI2]; 

sprintf (z^name, ** % s . Z \ file^name) ; 
pipc<up); 

if (O!=(*pid=fork())) { 

DprintfCParcnt process siarted\n"); 

close(up(l]); 

fp = fdopencup(0],"r"); 

} else { 

Dprimft" Running zcat on %s\n".zcat(l]); 
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close(up[01); 
dup2(up(ll. 1 ): 
dose( updl ); 
execvp(zcat(0] , zcat) ; 



} 

} 

rcturn(fjp); 



} 



/* Function Name: zseek 

* Description: Fast-forward thru file (fseek will not work on pipes) 

* Arguments: {p - file pointer 

* bytes - bytes to skip 
*/ 

void zseek(fp,bytes) 

FILE ^fp; 

im bytes; 



{ 



char scratch[1000]; 
int i; 

whilc(bytes>0) { 

int amoum»bytes>1000?1000:bytes: 

fread(scracch.sizeof(char), amount, fp) ; 
bytes- -amount: 

} 



} 
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void zclose(fp.pid) 

FILE -fp; 
im pid; 

{ 

union wait sutusp; 
stnict nisage nisage; 

fclosc(fp); 

if (pid!=0) wait4<pid,&statusp,0,&nisage); 
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source/PullRightMenu.c 



#if ( Idefineddint) && !defme(l(SABER) ) 

static char Xrcsidf] = •SXConsonium: PullRightMenu.c.v 1.32 89/12/11 15:01:50 kit 

ExpS": 

Jl'endif 

/* 

* Copyrighi 1989 Massachusetts Institute of Technology 

* Pennission to use, copy, modify, distribute, and sell this software and its 

* documentation for any purpose is hereby granted without fee, provided diat 

* the above copyright notice appear in all copies and that both that 

* copyrigiit notice and this pennission notice appear in supporting 

* documentation, and that the name of M.I.T. not be used in advertising or 

* publicity pertaining to distribution of the software without specific, 

* written prior permission. M.I.T. makes no representations about the 

* suitability of this software for any purpose. It is provided "as is" 

* without express or implied warranty. 
* 

* M.I.T. DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE. 
INCLUDING ALL 

MMPUED WARRANTIES OF MERCHANTABILITY AND FITNESS. IN NO 
EVENT SHALL M.I.T. 

* BE LL\flLE FOR ANY SPECIAL. INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES 

* WHATSOEVER RESULTING FROM LOSS OF USE. DATA OR PROFITS. 
WHETHER IN AN ACTION 

* OF CONTRACT, NEGUGENCE OR OTHER TORTIOUS ACTION. ARISING OUT 
OF OR IN 
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* CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 
*/ 

I* 

* PullRightMenu.c - Source code file for PullRightMenu widget. 

* ■ 

^include <stdio.h> 
^include < XI 1/IntriiisicP.h > 

^include <Xll/StrmgDefs.h> I 

#include <X11/Xaw/Xawlmt.h> ^ 

^include <Xll/Xaw/SimpleMenP.h> 

#mclude "PiillRightMenuP h" 

#mclude <Xll/Xaw/SmeBSB.h> 

^include "SmeBSBpr.h* 

#mclude <X11/Xaw/Cardinals.h> 

^include <X11/Xmu/Initer.h> 
^include <Xll/Xinu/CharSet.h> 

#defme streq(a, b) ( strcmp((a), (b)) == 0 ) 

#defme offset(field) XtOffset(PuURightMenuWidget, simple_menu.field) 

static XtResouFce resourcesQ = { 

/* 

* Label Resources. 
*/ 
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{XtNlabel, XtCLabel, XtRString, sizcof(String). 

offset(label_string), XtRString, NULL}, 
{XtNlabclClass, XtCLabelClass. XtRPoinier, si2cof(Widg«Class), 

offset(label_class), XtRImmediate. (caddrj) NULL}, 

/* 

* Layout Resources. 

{XtNrowHeigfai, XtCRowHeight, XtRDimension, sizeof(Dimension), 

offseKrow heighi), XtRImmediate, (caddrj) 0}, 
{XtNtopMargin. XtCVerticalMargins. XtRDimension. sizeof(Dunension), 

offset(top_margin), XtRImmediate. (caddrj) 0}. 
{XtNbonomMargin, XtCVerticalMargins, XtRDimension, sizeof(Dimension), 

offset(bonom_n)argin), XtRImmediate, (caddrj) 0}, 

/• 

* Misc. Resources 
*/ 

{ XtNatlowShellResize. XtCAllowShellResize, XtRBoolean. sizeofCBoolean). 

XtOffseKSimpleMenuWidget, shell. aUow_stieil_resize), 

XtRImmediate, (XtPoinier) TRUE }. 
{XtNcursor, XtCCuisor. XtRCursor, sizeof(Cursor), 

offset(cursor), XtRImmediate, (caddrj) None}, 
{XtNmenuOnScieen, XtCMenuOnScreen, XtRBoolean, sizeof(Boolean), 

offset(menu_on_scieen), XtRImmediate, (caddrj) TRUE}, 
{XtNpopupOnEntry, XiCPopupOnEntry, XtRWidget, sizcof(Widgct), 

offset(popup_cniry), XtRWidget, NULL}. 
(XtNbackingStore, XtCBackingStore, XtRBackingStore. sizeof (int), 

offset(backing jtore) . 

XtRImmediate. (caddrj) (Always + WhenMapped + NocUseftil)}, 
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{XtNbutton, XtCWidget, XtRWidgci, sizcoftWidget), 
offsct(bution), XtRWidgct, (XtPoiiucr)NULL}, 

J- ■ ' 
#undef offset 

static char defaultTranslations[] = 

"< Enter Window >: highlighl() \n\ 
< Leave Window > : puilO \n\ 
<BtnMotion>: higUightO \n\ 
<BtnUp>: exccutcO"; 

/* 

* Semi Public function definitions. 

static void RedisplayO, Realize()« ResizeOt ChangcManagedQ; 
static void InitiaiizeO, ClassInitializeO, ClassPartlnitializeQ; 
static Boolean SetValuesQ, SetValuesHookO: 
static XtGeometryResult GeometiyManagerO; 

/* 

* Action Routine Definitions 

♦/ ■ 

static void HighlightO, UnhighlightO, PulK), ExecuteO, NotifyO, PositionMenuActionO; 
/* 

* Private Function Definitions, 

*/ . 

sutic void MakeSetValuesRequesU). CreateLabeU), LayoutO; 

static void AddPositionActionO. PositionMenuO, ChangeCursorOnGrabC); 
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sutic Dimension GetMcnuWidthO. GetMenuHeightO; 

static Widget FindMenuO; 

static SmeObjcct GetEvcntEntryO; 

static XtActionsRec actionsList(] = 
{ 

{"pull". Pull}, 

{"execute", Execute}, 

{"notify". Notify}, 

{"highligtit". HighUgbt}, 

{"unhighiight". Uohighlight}, 

CompositeClassExtensionRec pr_extensioii_ree « { 
/* nezt^extension */ NULL, 
/• rccord_type •/ NULLQUARK, 
/* venion */ XtCompositeExtensionVersion, 
/* reooid^size */ sizBof(CoiiipositeClassExtensioiiRec), 
/• accepB_objects */ TRUE, 

}; 

j^'defuie superclass (&overrideShdlClassRec) 

PullRightMeiuiClassRec pullRighiMenuCIassRec = ( 

{ 

/* superclass */ (WidgetClass) superclass. 

/• class_namc */ "PullRightMenu", 

/* size */ sizeof(PullRlghtMenuRec), 

/* ctass_initialize */ Classlnitialize, 

/* class_part_initialize*/ ClassPartlnitiaiize, 

/* Class init'ed */ FALSE. 

/* initialize */ Initialize. 
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iniiializc^hook * / N ULL, 

realize */ Realize. 

aciions */ acdonsList, 

nuni_actions •/ XtNumbcr(aciionsLisi), 

resources */ resources, 

resource count */ XtNumbcitresources), 

xnn_,class ♦/ NULLQUARK, 

comprcss^motion */ TRUE, 

compress^exposure */ TRUE, 

comprcss^cntcrieavc*/ TRUE, 

visiblc^intcrcsi FALSE, 

destroy */ NULL, 

resize V Resize, 

expose */ Redisplay, 

set_vaiues V SetValues, 

set^vahies^hook SetValuesHook, 

set values almost */ XtlnheritSetValuesAlmosc, 

gei_valuc$_hooit */ NULL, 

acccpt^focus */ NULL, 

intrinsics version •/ XtVcrsion, 

caUback offsets */ NULL, 

tm uble defaultTransiations, 

query ^geometry */ NULL, 

display^accelerator*/ NULL, 

extension */ NULL 

geomeiry_managcr */ GeometryManagcr, 

change^managed */ ChangeManaged, 

insen^child */ XtlnheritlnsertChild, 

delete^chiW */ XtlnheriiDeleteChild, 

extension */ NULL 



}.{ 
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/* SheU extension */ NULL 

}.{ 

/* Override extension */ NULL 

}.{ 

/* Simple Menu extension*/ NULL 

} 

}:■ ■ ■ , 

WidgetClass pullRightMenuWidgetClass = (WidgetClass)&puilRightMenuCIassRec; 

* ■ . I 

* Semi-Public Functions. 

, ■ i 

*«»»*....«..»»«.......».».....»*..*«».»*«»«**««»««.«««.««««««^ 

/* Function Name: Classlnitialize 

* Description: Class Initialize routine, called only once. 

* Arguments: none. 

* Realms: none. 
*/ 

static void 

ClassinitializeO 

{ 

XawInitializeWidgeiSetO; 

XtAddConverter( XtRString, XtRBackingStore. XmuCvtStringToBackingSiore, 
NULL.O): 

XmuAddInitiaiizer( AddPositionAction. NULL); 

} 

/* Function Name: Classlnitialize 
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Dc5cripuon: Class Part Initialize routine, called for every 
subclass. Makes sure that the subclasses pick up 
the extension record. 

* Arguments: wc * the widget class of the subclass. 

* Returns: none. 

static void 

ClassPartlnitialize(wc) 
WidgetCtass wc; 
{ 

SimpleMenuWidgetClass smwc ^ (SimpleMenuWidgetClass) wc; 

/* 

^ Make suit that our subclass gets the extension rec too. 
♦/ 

pr_extension_rec.next_exiensioa = smwc*>coxnposite_class.extension; 
smwc->composiic_class.cxtcnsion = (caddrj) &pr_extension_rec; 

} 

1"^ Function Name: Initialize 

* Description: Initializes the simple menu widget 

* Arguments: request - the widget requested by the argument list. 
^ new - the new widget with both resource and non 

* resource values. 

* Returns: none. 

*/ 

/* ARGSUSED ♦/ 
static void 

Initialtze( request, new) 
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Widget request, new; 

{ 

SimpleMcnuWidget smw =i (SimpleMcnuWidgct) new; 

XmuCaIlInitiali2crs(XtWidgeiToApplicaiionConicxi(ncw)); 

if (smw.>simple_mcnu.labcl_class «= NULL) 

sraw->simplc_^menu.label_class = sracBSBObjectClass; 

smwosimplc^mcnu-labcl = NULL; 

smw- > simplc^menu.cniry^set = NULL; 

smw- > siinplc_mcxui.recursivc_sct_valucs = FALSE; 

if (smw- > simple_mcnu.labcl_string ! = NULL) 
CceateLabel(new); 

smw- > $imple_meQU.menu_width » TRUE; 

if (smw* > core, width 0) { 

smw->simpie_memx.mem_width = FALSE; 
smw- > core. width = GctMenuWidth(iiew, NULL); 

} 

smw->simple_menu.memi_height = TRUE; 

if (smw->corc.height »« 0) { 

smw->simplc_mcnu*menu_height = FALSE; 
smw->core.height = GetMeniiHeight(new); 

} 

Add a pbpup callback routine for changing the cursor. 
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XLAddCallbackdttw, XtNpopupCallback. ChangeCursorOnGrab, NULL); 

} 

/* FuDction Name: Redisplay 

* Description: Redisplays the contents of the widget. 

* Arguments: w - the simple menu widget. 

* event - the X event that caused diis redisplay. 

* region - the region the needs to be repainted. 

* Returns: none. 
*/ 

/• ARGSUSED •/ 
static void 

Redispiay(w, event, region) 
Widget w; 
XEvcnt ♦ event; 
Region region; 

■{ 

SimplcMenuWidget smw = (SimpleMenuWidget) w; 
SmeObject * enay; 
SnteObjectClass class: 

if (region == NULL) 

XClearWindow(XtDisplay(w), XtWindow<w)); 

/• 

* Check and Paint each of the entries - including the label. 
*/ 



ForAllChildren(smw. entry) { 
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if (IXdsManagcd ( (Widget) *cntry)) continue: 

if (region != ^^ULL) 

switch(XRecilnRcgion(rcgion, (int) (♦entry)- > rectangle. x, 
(int) (*cntry)->rectangie.y, 
(unsigned int) C^entry)-> rectangle. width, 
(unsigned int) (Gentry)- > rectangte.height)) { 

case Rectangiein: 
case RectangiePart: 

break; 
default: 

continue; 

} 

class = (SmeObjectCIass) (*eittiy)- > object. widget j:lass: 

if (class- >rect jclass.expose !« NULL) 

(class- >rect_cla$s.expose)( (Widget) •entry, NULL, NULL); 

^ ) 
} 

Function Name: Realize 
Description: Realizes the widget 
Arguments: w • the simple menu widget. 

mask • value mask for the window to create, 
attn - attributes for the window to create. 
Reoims: none 



static void 

Realize(w, mask, attrs) 
Widget w: 

XtValueMask * mask: 
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XSeiWindowAccribuies * attrs; 

{ ' , ■ 

SirapleMenuWidgei smw = (SimpicMenuWidgei) w; 

attrs- >cunor = smw- > simpic_mcnu.cursor: 
*mask I = CWCursor; 

if ((smw->simple_mexiu.backmg_stoie = = Always) 1 1 
(smw->siinple_inemi.backing_score NotUseiiil) 1 1 
(smw->simple_mcmx.backing_store == WhenMapped) ) { 
*mask I = CWBackingStoit; 

attrs- > bacidng^store = smw->siniple_mexxu.backmg_stoie: 

} 

else 

^mask&» -CWBackingStoie: 
(*supcrclass->core_class.reaiize) (w, mask, atm); 

} 

Function Name: Resize 

* Description: Handle the menu being resized bigger. 

* Arguments: w - the simple menu widget. 

* Returns: none. 

static void 
Resi2e(w) 
Widget w; 

{ 

SunpleMenu Widget smw s (SimpleMenu Widget) w; 
SmeObject * entry; 

if ( !XtIsRealized(w) ) return: 
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ForAllChildren(smw, enny) /* reset width of all entries. •/ 
if (XasManaged( (Widget) *entry)) 

(*entry)- > rectangle, width = sraw->cpre.widih; 

Rcdisplay(w. (XEvent *) NULL. (Region) NULL); 

} 

/* Function Name: SetVaiUjBS 

* Description: Relayout the menu when one of the resources is changed. 

* Arguments: cuntnt - cuncnt state of the widget 

* request - what was requested. 

* new - what the widget will become. 

* Refiuns: noae 
*/ 

/♦ARGSUSED*/ 
static Boolean 

SetValues(current, request, new) 
Widget current, request, new; 

{ ■ ' ■ - . 

SimpleMenuWidgec smw_old » (SimpleMenuWidget) curiem: 

SimplcMenuWidget smw ncw (SimpleMenuWidget) new; 

Boolean ret_val « FALSE, layout = FALSE; 

if (!XasRealized(currem)) renirn(FALSE): 

if (!smw_^new- > simple_menu.recursive_sct_values) { 

if (smw new- > core.widih != smw_old->core.width) { 

smw_new- > simple_menu.mcnu_width = (smw_new-> core. width != 0); 
layout = TRUE; 

} 

if (smw new- > core. height != sinw_ol(i->corc.height) { 
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smw_new->simple_menu.raenu_height = (smw_ncw->core.height != 0); 
layout = TRUE; 

} 

if (smw_old-> simpic^mcnu. cursor ! = smw_new-> simplc_mcnu. cursor) 
XDcfincCursor(XtDispiay(ncw), 

XtWtndow(new), smw_new- > simple^menu.cursor); 

if (smw old- > simplc^memi.labcl^string ! = smw^ncw- > simple^mcim. iabel^sthng) 
if (smw^ncw- > simplc^mcmi.iabcl^string - * NULL) Destroy. */ 

Xd)estroy Widget(smw_old- > simple^memi.iabel); 
else if (smw_old->sunplc_mcnu,labcl_striiig NULL) /♦ Create. */ 

CreateLabel(Dew); 
clsc{ /•Change.*/ 

Arg args(ll; 

XtSetArg(args[0]t XtNlabel, sinw_new*>siinple_inenu.label_stri]ig); 
XtSetVahies(sinw_new->siiiiple_menu.labeI, args, ONE); 

■ } ■■ 

if (smw_old- > simple_menu.label_class ! = sraw_new- > simple^menu. label class) 
XtAppWammg(XtWidgctToApplicaiionContext(new), 

"No Dynamic class change of the SimpleMenu Label. **); 

if ((smw_old->siniple_mcnu.iop_margin != smw_new->simple_menu,top margin) 

1 1 

(smw_old- > siniple_nienu.botiom_margin ! = 

smw_new->simplc_mcxni.bottom_margin) /* filler */) { 

layout = TRUE; 
ret val = TRUE; 
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if (layout) 

UyouKnew, NULL, NULL); 

retuni(rct_val); 

} ■ . 

/* Function Name: SetValucsHcwk 

Description: To handle a special case, this is passed the 

* actual arguments. 

* Arguments: w - the menu widget 

^ arglist - the argument list passed to XtSetValues. 

* num^args - the number of args. 

* Returns: none 
•/ 

/• 

* If the user actually passed a width and height to the widget 

* then this MUST be used, rather than our newly calculated wkldi and 
♦height. 

♦/ 

static Boolean 

SetValuesHook(w, arglist, num^args) 
Widget w; 
ArgList arglist: 
Cardinal *num_args; 

{ 

register Cardinal i: 
Dimension width, height; 

width = w-> core, width; 
height = w-> core, height; 
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for ( i = 0 ; i < ♦num^args ; i + +) { 
if ( stieq(arglist[i].aame» XtNwidth) ) 

width = (Dimension) arglist[i1. value; 
if ( strcq(argiist[i].Qainc, XlNheight) ) 

height - (Dimension) argiist[i]. value; 

}■■ . 

if ((width ! » w-> core. width) 1 1 (height != w->corc.hcight)) 

MakeSctValuesRequest(w, width, height); 
rcmm(FALSE); 

} 

* . 

* Geometry Management routines. 

/* Function Name: GeometryManager 

* Description: This is the SimpleMenu Widget's Geometry Manager* 

* Arguments: w • the Menu Entry making the request. 
^ request - requested new geometty. 

* reply - the allowed geometry. 

* Returns: XtGconietry{Yes, No, Almost}. 
♦/ 

static XiGeoraeiryResuit 
GeomeiryManager(w, request, reply) 
Widget w: 

XtWidgetGeomciry * request, * reply; 

{ 



wo 94/2338j5 



PCT/GB94/006T7 



- 293 - 

SimpleMesu Widget smw = (SimplcMenu Widget) XtParent(w); 
SmeObjeo entry = (SmeObjeci) w; 
XtGeomeoryMask mode = request- > request_mode; 
XtGeometryResult answer: 
Dimension old_heigiu, old_width: 

if ( !(mode & CWWidth) !(niode &. CWHeight) ) 
retum(XtGeomeiryNo); 

reply- > width a request- > width; 
reply- > height a request- > height; 

■ ■ ■ I 

old_width = entzy->rectangie.width; 

old_height - entry- > rectangle, height; \ 
Layout(w, &(feply-> width), &(reply-> height) ); 

* Smce we are an override shell and have no parent there is no one to 

* ask to see if diis geom change is okay, so I am just going to assume 

* we can do whatever we warn. If you subclass be very careful with this 

* assumption, it could bite you. 

* Chris 0. Peterson - Sept. 1989. 
*/ 

if ( (reply- > width « = request- > width) &&. 
(reply- > height == request- > height) ) { 

if ( mode Sc XtCTWC^eryOnly ) { /* Acoially perform die layout. */ 
entry- > rectangle.width = oldwidth: 
entry- > rectangle, height = old_height; 
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} 

else { 

Layout(( Widget) smw. NULL, NULL); 

} 

answer = XtGcomctryDone; 

} 

else { 

entiy-> rectangle, width = old^width; 
entry- >rectangle.hcight = old^hcight; 

if ( ((reply- > width == request- > width) !(mode Sl CWHeight)) 1 1 
((reply* > height request* > height) !(mode & CWWidth)) | j 
((itply* > width » = request- > width) 
(reply- > height = = request- > height)) ) 
answer = XtGcomeiryNo; 

else { 

answer - XtCeometry Almost; 

reply- > request^mode » 0; 

if (reply- > width != request- > width) 

reply- > request^mode | = CWWidth; 
if (reply- > height ! = request- > height) 

reply- >request_mode |= CWHeight; 

} 

} 

retum(answer); 

} 

/♦ Function Name: ChangeManaged 
^ Description: called whenever a new child is managed. 

* Arguments: w - the simple menu widget. 

* Returns: none. 
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Static void 
ChangeManaged(w) 
Widget w; 

{ ' 
Uyout(w, NULL, NULL); 

} 

* Global Action Routioea. 

* These actions routines will be added to the application's 

* global action list. 

/* Function Name: PositionMenuAction 

* Description: Positions the simple menu widget. 

* Arguments: w • a widget (no the simple menu widget.) 
« event • the event that caused this action. 

* params, numjurams * parameters passed to the routine. 
^ we expect the name of the menu here. 

* Returns: nose 
*/ 

/♦ ARGSUSED •/ 
static void 

PositionMcnuAction(w, event, params, numjarams) 
Widget w; 
XEvem * event; 
String * params; 
Cardinal * numj)aranis: 
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{ 

Widget menu: 
XPoini loc; 

if (*miinj)araiiis != I) { 
char crror^bufTBUFSIZ]; 
sprintf(error_buf. *%$ %s", 

'Xaw - SimpieMenu Widget: position menu action expects only one", 

"parameter which is the name of the menu."); 
XtAppWaming(XtWidgetToApplicationContext(w), enor^buf); 
return; 

) 

if ( (menu - FindMenu(w, params[0])) KULL) { 
char enor_buf(BUFSIZ]; 
^}rintf(exior_buf, ■%s '^s*", 

*'Xaw - SimpieMenu Widget: could not find menu named: params[0]); 
XtAppWaromg(XtWidgetToApplicationConiext(w), error^buf); 
return; 

} 

switch (event- > type) { 
case ButtonPress: 
case ButtonRelease: 

loc.x = event- > xbutton.x^root; 

loc.y = event- > xbutton.y_root; 

PositionMenu(menu, &loc); 

break: 
case EnterNotify: 
case LeaveNotify: 

loc.x = event- >xcrossing.x_root; 

loc.y - event- >xcrossing.y_root: 
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PosmonMemiCxnemi, &loc); 

break; 
case MotionNoiify: 

loc.x = cvenr->xmoaoii.x_root; 

loc.y = event- >xmoDon.y_root; 

PositionMenu<inenu« &loc); 

break: 
defiuilt: 

PositionMemi(iiienu, NULL); 
break; 

} 

) 

* Widget Action Roudaes. 

Function Name: Unhighlight 
Description: Unhighlights current entry. 
Arguments: w - the simple menu widget. 

event - the event that caused this action. 
paramSt numjarams - ♦* NOT USED ♦* 
Returns: none 

/* ARGSUSED ♦/ 
static void 

Unhighlight(w, event, params, numjparams) 
Widget w; 
XEvcm * event; 



* 
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Sthag * paiams; 
Cardinal * numj>araiDs: 

■{ , , : 

SimpleMenu Widget smw = (SimpleMemi Widget) w; 
SmcObjcct entry = smw->simpic_mcnu.cniry_set; 
SmeObjectGass class; 

if ( entry = = NULL) rcnim; 

smw- > siinpie_mcnu.eniry_set = NULL; 

class = (SzneObjectClass) entry- > object, widget^class; 

(class- >sme_class.unhighiight) ( (Widget) entry); 

} 

Function Name: Highlight 

* Descrqition: Highlights current entry. 

* Arguments: w - the simple menu widget 

* event - the event that caused this action. 
« paxams, numj)arams - NOT USED 
« Returns: none 

*/ 

/♦ ARGSUSED ♦/ 
static void 

Highlight(w, event params, numj)aFams) 
Widget w; 
XEvent ♦ evem; 
String * params; 
Cardinal * numj)arams; 

{ 

SimpleMenu Widget smw = (SimpleMenuWidget) w; 
SmeObject entry; 
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SmeObjectClass class; 
if ( !XiIsSensitive(w) ) return; 
eniry = GetEvcnt£nny(w. event); 
if (entry =« smw- > siinple_memi.eniry_set) teomi; 
Unhiglilight(w, event, params. num_parains); 
if (emiy = = NULL) renim; 

if ( !XtIsSensitive( (Widget) entry)) { 

smw->sinq)le_inenu.entry_set « NULL; 
rctUTD; 

) 

saiw->siiiiple^inemi«eiitxy_$et » cmry; 
class » (SmeObjectClass) entry- > object, widgct^class; 

(class- > smc^class^highlight) ( (Widget) entry); 

Function Name: Notify 
Description: Notify user of cuntnt entry. 
Arguments: w • the simple menu widget. 

event - the event that caused this action, 
params. numjarams - NOT USED •* 
Returns: none 

/* ARGSUSED ♦/ 
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sucic void 

Notify(w, cvem. params, num_panms) 
Widgei w; 
XEvent * event: 
String * params: 
Cardinal * num_parains: 

SimpleMenuWidgct smiy = (SimpieMenuWidget) w; 
SmeObject entry = smw->simple_menu.eDiry_set; 
SmeObjectClasa class; 

if ( (eniry == NULL) 1 1 !XtIsSensiave((Widga) entry) ) return; I 

class = (SmcObjectClass) entry- > object. widget_class; > 
(class- >saie_class.notify)( (Widget) entry ); 

■■) 

/* Function Name: Pull 

* Description: DetBrmines action on basis of leave direction. 

* Arguments: w - the pull right menu widget 

■ . * event - the LeaveWindow event diac caused this acuon. 

* params, num_paiains - *• NOT USED •* 

* Returns: nose 



sutic void Pull(w, event, params, aumjjanuns) 

Widget w; 
XEvcm ♦event: 
String *paranis; 
Cardinal ♦numjarams; 
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{ ' ■ , 

PullRightMcnu Widget prws(PullRightMei]uWidget)w; 
SmeObject entry=prw->siniple_meim.entzy_set; 
SmeObjectClass class; 

if ((cDtryssNUlX)! I !XtIsSemitive((Widget)enny))retuni; 

if (event- > type! = LeaveNotify && event- > type! = EnterNotify) ( 

XtApp£xTor(XtWtdgetToApplicationContext(w), 
"pullQ action should only be used with XCrossing events. "); 

renim: 

■ } ■ ■ 

if (None!=evem->xcrossing.subwindow) renmi; 

if (event- >xcrossing,y<0 1 1 evett->xcrossixig.y> piv->core.heigfat) { 

Uiihighlight(w,evettt,paraxxis,in2mjarams); 

lettirm 

if (event- >xcrossmg.x<0) { 

if (XtIsSubclass(XtPaiem(w),imURightMenuWidget^ XtPopdown(w); 
return; 

}: 

class = (SnieObjectClass)eiitiy- > object, widget^class: 
if (evexit* > xctossmg.x > prw- > core, width 
XtIsSubciass(entry,8meBSBprObjectClass)) (class- > sme_ciass.iu)dfy)((Widget)entry); 
else Unhighlight(w,event.params.numj)aiatns); 

} 

Function Name: Execute 

Description: Determines notify action on basis of SmeObject. 
Arguments: w - the puli right menu widget. 

everu - the notify-type event that caused this action, 
params. num_params - ** NOT USED 
Returns: none 



* 
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static void Execute(w, event, paraxzu, num^params) 

Widget w; 
XEvent ♦event; 
String ^aranis; 
Cardinal ♦ouxn^arams; 

{ 

PullRightMemiWidget prws(PuURightMenuWidget)w; 

SmeObjea exifly=prw->simple_ineiiu.eiiny_set: I 

SmeObjectClass class: 

Widget sheU; \ 
DpriiirfCEx ecute \n"); 

foi<sliell s w:XtIsSubclass(shell,pullRi^itNfeiiuWidgetClass);sheU s XtPaiem(sheil)) 

,.{ 

XawSmipleMeiiuCIearActiveEiitxy(sheU): 
XtPopdowii(sheU): 

if 

((entiy = =GetEYeniEairy(w,evem))&J^en»y! »mJIl)&&XtIsSe^^ ( 

class s(SmeObjectClass)eittiy- > object, widget^class; 

if (XtIsSubclass(emiy.smeBSBObjectClass)) 
(class- > snie_class.iiotify)((Widget)eniry); 

}; 

} 



/ 
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* Public Functions. 

/* Function Name: XawPullRighiMenuAddGlobalActions 

* Description: adds the global actions to the simple menu widget. 

* Arguments: app^con - the appcontcxt. 

* Returns: none. 
*/ 

void 

XawPullRightMenuAddGlobalActions(app_con) 
XtAppContext app_con; 

{ 

XamtializeWidgetClass(pullRightMenuWklgetClass): 
XmuCaIIInitializers( app_con ); 

} 

* Private Functions. 
♦ 

/* Function Name: CreateLabel 

* Description: Creates a the menu label. 

* Arguments: w - the smw widget. 

J * Returns: none. 

♦ 

* Creates the label object and makes sure it is the first child in 

* in the list. 
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*/ 

Static void 
CreateLabel(w) 

t 

Widget w; 

{ 

SimpleMenuWidgct smw = (SimpleMenuWidget) w; 
register Widget * child, * next_child; 
register int i; 
Argargs[2]; 

if ( (sinw->simple_menu.label_string == NULL) II 
(smw- >simplc_mcnu. label !■ NULL) ) { 
char error_buflBUFSIZ]; 

sprintf(em)r_buf, "Xaw Simple Menu Widget: %s or %s. %s", 

"label string is NULL" , "label already exists" . 

"no label is being created."); 
XtAppWaming(XtWidgetToApplicationContcxt(w), error_buf); 

return; 

} 

XtSetArg(args[01, XtNlabel, smw->siniple_menu.label_string); 
XtSetArg(args[l], XtNjustify, XtJustifyCeiiter); 
smw->simple_nienu.labcl = (SmeObject) 

XtCreatcManagedWidget("menuLabcI", 

smw->simple_menu.label_class, w, 

args, TWO); 

next_child = NULL; 

for (chUd = smw->composite.chUdren + smw- > composite. num_child] 
i = smw->composite.num_children ; i > 0 ; i-, child--) { 



ciincnTinT i^hPFT (RULE 26^ 



wo 94/23385 



- 305 - 

if (nexi^child != NULL) 
*ncxt_child = *child; 
ncxt^child = child; 

} 

♦child = (Widget) smw->simple_incnu, label; 

} 

/* Function Name: Layout 

* Description: lays the menu entries out all nice and neat. 

* Arguments: w - See below ( + + +) 

* width ret, height^ret - The returned width and 

* height vahies. 

* Returns: none. 
* 

* if width == NULL !| height == NULL then it assumes the you do notCM« 

* about the renira vahies, and just want a reiayout. 

* ■ 

* if this is not the case then it will set width^ret and height^rct 

* to be width and height that the child would get if it were layed out 

* at this time. 
* 

* -h -h -h "w** can be the simple menu widget or any of its objea children. 
*/ 

static void 

Layout(w, width^ret, height^ret) 
Widget w; 

Dimension *width_ret, *height_ret; 

{ 

SmeObject cuirent^entiy, *entry; 
SimpleMenuWidget smw; 
Dimension width, height; 
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Boolean dojayom = ((hcight_re'. == NULX) | j (width_ret == NULL)); 
Boolean allow_change_size; 
height * 0; 

if ( XasSubclass(w, puliRightMenuWidgetClass) ) { 
smw = (SimpleMenuWidgei) w; 
curreni_eniry = NULL; 

else { 

smw = (SimpleMenuWidgei) XtParent(w); 
current^emry = (SmcObjcct) w; 

) ■ ■ 

allow change^size = (!XtIsRealized((Widgei)smw) 1 1 \ 
(smw- > shell.allowshcll^resize)); 

if ( smw- > simple_menu.menu_height ) 
height = smw->cort.he2ght; 

else 

if (do^layout) { 

height = smw- > simple_menu,top__margiii; 
ForAliaiildren(smw, entry) { 

if (!XtIsManaged( (Widget) *entry)) continue; 

if ( (smw- > simple_menu.rGW_height ! = 0) && 
(♦entry != smw- >simple_menu. label)) 
(♦entry)- > rectangle. height = smw->simple_menu.row_height; 

(♦entry)- >rectangle.y = height; 

(♦entry)- > rectangle, X = 0; 

height += (♦entry)- >rectangle.height; 

} 
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heighi += sinw->simple_mcnu.bonoin_niargiii; 

■ } 

else { 

if {(smw- > simple_menu.row_height ! = 0) Sl& 
(current^entry != smw->simple_menu. label) ) 
height = sm\v-> simple_menu.ro w^height; 

} 

if (smw- > simple_menu.menu_width) 

width = smw-> core, width; 
else if ( allow_change_size ) 

width = GetMenuWidth((Widgei) smw, (Widget) currem^eniiy); 

else 

width = smw-> core, width; 

if (do^layout) { 

ForAilChildrcn(smw, entry) 

if (XtlsManagedr (Widget) *entry)) 
(♦entry)- > rectangle, width = width; 

if (allow_change_size) 

MakeSetValuesRequest((Widget) smw, width, height); 

} .• 
else { 

♦width_ret = width; 

if (height != 0) 

*height_ret = height; 

} 

} 

/* Function Name: AddPositionAction 

* . Description: Adds the XawPositionSimpleMenu action to the global 
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* action list for this appcon. 

* Arguments: app_con - the application context for this app. 

data - NOT USED. 

* Remms: none. 

*/ ' ' 

/*ARGSUSED»/ 
static void 

AddPositionAction(app_con. data) 
XtAppContext app_con; 
caddrj data; 

{ 

static XtActionsRec pos_action[] « { 

{ "XawPositionSimpleMenu", PositionMenuAction ), 

}; 

XtAppAddActions(app_con, pos_action. XtNumber(pos_action)); 

} 

/* Function Name: FindMenu 

* Description: Find the menu give a name and reference widget. 

* Arguments: widget - reference widget. 

* fiawie . the menu widget's name. 

* Returns: the menu widget or NULL. 
»/ 



static Widget 
FindMenu(widget, name) 
Widget widget; 
String name; 
{ 

register Widget w, menu; 
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for ( w = widget ; w ! = NULL ; w = XiPareiii(w) ) 
if { (menu = XlNameToWidget(w. name)) ! = NULL ) 
rcnirn(mcnu); 
remni(NULL); 

} 

Function Name: PositionMenu 
Description: Places the menu 
Arguments: w - the simple menu widget. 

location - a pointer the the position or NULL. 
Returns: none. 

static void 

PositionMenu(w, location) 
Widget w; 
XPoint * location; 

{ 

SimpleMenuWidget smw - (SimpleMenuWidget) w; 

SmeObject entry; 

XPoint i_point; 

static void MoveMemiO; 

if (location NULL) { 
Window junkl , junk2; 
int root_x, root^, junkX, junkY; 
unsigned int junkM; 

location = &tj)oint; 

if (XQueryPointer(XtDisplay(w), XtWindow(w). &junkl, &junk2, 

&root_x, &root^, &junkX, &junkY, &junkM) == FALSE) { 



/* 

*/ 
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char erTor_bufIBUFSIZl; 

sprmtf(error_buf, "%s %s". "Xaw - SimpleMenuWidgei:". 

"Could not find location of mouse pointer"); 
XtAppWanung(XtWidgetToApplicationComext(w), eiTor_buf); 

return; 

.} 

location- > x = (short) root x; 
location->y » (short) root_y; 

} 

♦ The width will not be correct unless it is realized. ^ 
V 

XtRealizeWidgetCw); 

location- > x - = (Position) w- > core. width/2; 

if (smw- > simple_nienu.popup_entry - = NULL) 
entry = smw- >snnple_menu. label; 

else 

entry = smw->simple_nienu.popup_entry; 

if (entry != NULL) 

location- > y entry- > rectangle, y + entry- >rectangle,height/2; 

MoveMenu(w, (Position) location- >x, (Position) location- >y); 

} 

/♦ Function Name: MoveMenu 

* Description: Actually moves the menu, may force it to 

* to be fully visable if menu_on_screen is TRUE. 
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* Arguments: w - the simple menu widget. 

* X, y - the current location of the widget. 

* Remms: none 
♦/ 

static void 

MoveMenu(w, x, y) 
Widget w; 
Position x,y; 

{ ■ ■ 

Arg argUst(2]; 
Cardinal num_args = 0; 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 

if (smw- > simple_menu.menu_on_screen) { 

int width = w-> core. width + 2 ♦ w->core.border_width; 
ini height = wOcore.height + 2 ♦ w->core.border_width; 

jf(x<0) 
X = 0; 
else { 

int scr_width = WidthOfScreen(XtScreen(w)); 
if (X + width > scr_width) 
X a scr_width - width; 

} 

if(y<0) 
y = 0; 
else { 

im scr_height = HeightOfScreen(XtScreen(w)); 
if (y + height > scr_height) 
y = scr_height - height; 
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} . ■ . ' 

XtSetArg(arglist(num_args], XtNx. X); num_args+t; 
XtSetArg(arglistInum_args], XlNy, y); num_!^gs+ + ; 

XtSetValues(w, arglist. nuni_args); 

) ■.; 

/• Function Name: ChangeCursoiOnGrab 

* Description: Changes the cursor on the active grab to the one 

* specified in out resource list. 

* Arguments; w - the widget. 

* junk, garbage - •* NOT USED **. 

* Renims: None. 
•/ 

/♦ ARGSUSED */ 
static void 

ChangeCunorOnGrab(w, junk, garbage) 
Widget w; 

caddrj junk, garbage; 
{ 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 
'* 

* The event mask here is what is currenUy in the MIT implementation. 

* There really needs to be a way to get the value of the mask out 

* of the toolkit (CDP 5/26/89). 
*/ 

XChangeAaivePointerGrab(XtDisplay(w).ButtonPressMask|ButtonReleaseMask, 

smw->simple_menu.cursor, CurrentTime); 
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} ' 

/* Function Name: MakeSetValuesRequest 

* Description: Makes a (possibly recursive) call to SetValues. 

* I take great pains to not go into an infinite loop. 

* Arguments: w - the simple menu widget. 

* width, height - the size of the ask for. 

* Returns: none 
*/ 

static void 

MakeSetValuesRequest(w, width, height) 
Widget w; 

Dimension width, height; 

{ 

SimpleMenuWidget smw = (SimpleMemiWidget) w; 
Arg arglist(2]; 

Cardinal mim^args — (Cardinal) 0; 

if ( !smw->simple_menu.recursive_set_values ) { 

if ( (smw- > core. width != width) 1 1 (sinw- >core.height i= height) ) { 
smw- > simple_inenu.recursive_set_values = TRUE; 
XtSetArg(arglist[num_args], XtNwidth, width); inim_args++; 
XtSetArg(arglist[imm_args] , XtNhcight, height) ; mmi_args + + ; 
XtSetValues(w, arglist, mim_args); 

} 

else if (XtIsRealired( (Widget) smw)) 

Redisplay((Widget) smw. (XEvent •) NULL. (Region) NULL); 

} 

smw- > simple_menu.recursive_set_values = FALSE; 

} 
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Function Name: GeiMenuWidth 
Description: Sets the length of the widest entry in pixels. 
Arguments: w - the simple menu widget. 
Returns: width of menu, 

static Dimension 
GetMenuWidth(w, w^ent) 
Widget w, w_ent; 

{ 

SmeObject cur_entry = (SmcObjeci) w_ent; 
SimpleMenuWidget smw = (SimpleMcnuWidgel) w; 
Dimension width, widest = (Dimension) 0; 
SmeObject ♦ entry; 

if ( smw- > simple_menu.menu_width ) 
retuni(smw- > core.width); 

ForAllChildren(smw, entry) { 
XtWidgetGeometiy preferred; 

if (!XtIsManaged( (Widget) •entry)) continue; 

if (♦entry ! = cur_enlry) { 

Xt(}ueiyGeoinetry(*entry, NULL, Aprefeired); 

if (preferred.request^mode & CWWidth) 
width = preferred.width; 

else 

width = (*eniry)-> rectangle, width; 

} 

else 
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width = (*entry)-> rectangle. width; 

if ( width > widest ) 
widest = width; 

} 

retum(widesi); 

} 

/■* Funaion Name: GetMenuHeight 

* Description: Sets the length of the widest entry in pixels. 

* Arguments: w - the simple menu widget. 

* Returns: width of menu. 

static Dimension 
GetMenuHeight(w) 
Widget w; 

{ 

SimplcMcnuWidget smw = (SimpleMenuWidget) w; 
SmeObject * entry; 
Dimension height; 

if (smw- > siii^le_menu.menu_beight) 
reaini(smw- > core.heigbt); 

height = smw->simple_menu.top^margin + smw- > simplc_menu.bottom_margin; 

if (smw- > simple_menu.row_height = = 0) 
ForAllChildren(smw, entry) 

if (XtlsManaged ((Widget) *entry)) 

height += (♦entry)- > rectangle. height; 
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else 

height += smw-> simple_menu.ro w_heighl * sm\v->coiriposiie.num_children; 
retum(height); 

} 

/* Function Name: GetEventEntry 

Description: Gets an entry given an event that has X and Y coords. 

* Arguments: w - the simple menu widget. 

* event - the event. 

* Returns: the entry that this point is in. 



static SmeObject 
GetEvcntEntiy(w, event) 
Widget w; 
XEvent ♦ event; 
{ 

Position x_Ioc, yjoc; 
SimpIeMenuWidget smw = 
SmeObject * entry; 



(SimpIeMenuWidget) w; 



switch (event- > type) { 
case MptionNotify: 

xjoc = event- > xmotion.x; 

yJoc = event- >xmotion.y; 

break; 
case EnterNotify: 
case LeaveNotify: 

xJoc = event- >xcrossing,x; 

yJoc = event- >xcrossing.y; 

break; 
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case ButionPrcss: 
case ButionRelease: 

xjoc = event- >xbunon.x; 

yjoc = event- >xbunon.y; 

break; 
default: 

XtAppErTor(XtWidgctToApplicationConiext(w), 
' ( "Unknown event type in GetEventEntryO."); 
break; 

} 

if ( (xJoc < 0) 1 1 (xJoc > = smw-> core. width) 1 1 (yJoc < 0) 1 1 
(yJoc > = smw->core.height) ) 
reium(NULL); 

ForAllChildren(smw, enoy) { 

if (!XdsManaged ((Widget) *entry)) continue; 

if ( ((*entiy)->rectangle.y < yJoc) && 

((♦entry)- >ieciangle.y + (♦entry)- >rectangle.height > yJoc) ) 
if ( ♦entry = = smw- > siniple_menu.iabel ) 

remm(NULL); /♦ cannot selea the label. ♦/ 

else 

renira(^entry); 

} 

renuTi(NULL); 

} 
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source/Select.c 



/* 

* Selection from list widget 
* 

♦/ ■ ■ ■ 
^include "../include/xwave.h" 

: ' : . I 

void Sclect(w, closure, call^data) 

\ 

Widget w; 

caddr^t closure, call^data; 

■{ 

Selection sel»(Selection)closure; 

Widget button=FindWidget(sel-> button, w), 

shell =ShelIWidget(sel- > name,button,SW_below,NULL.NULL), 
fonn=FonnaiWidget("seI_fonn" .shell). list_widgct. widgets[31; 
String *list=(sel->list j)roc)0; 
Fonnltem itemsQB{ 

{ "seLcancel" , "close" .0,0,FW_icon,NULL}, 
{"selJabcr.(String)sel- > action_name,1.0,FW_Ubel,NULL}, 
{"sel_view" ,NULL,0,2,FW_view,NULL}. 

}; 

XtCallbackRec lisi_callsO={ 

{Destroy ,(caddrj)shell} , 

{sel- > aciion_proc,sel- > aciion_closure} , 

{NULL.NULL}, 
}, callbacksn = { 
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{Dcstroy ,(cacidr_t)shell} , 
{NULL,NULL}, 

Arg args[l]; ' 

FillFonn(fonn.THREE,iiems,widgets.callbacks); 
XtSetArg(args(01 ,XtNlist,list) ; 

lisl_widge^=XtCreateManagedWidget(••selJist^listWidgctClass.wW^^^ 
XtAddCallbacJcs(list_widget.XiNcallback,list_calls); 
XtPopup(shell.XtGrabExclusive); 

} 
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soiirce/SmeBSBpr.c 



#if ( !defined(lint) && !defmed<SABER) ) 

static char Xrcsid[] = •SXConsortium: SmeBSB.c,v 1.9 89/12/13 15:42:48 kit Exp $"; 
#endif 



* Copyright 1989 Massachusetts Institute of Technology 



* Pennission to use. copy, modify, distribute, and sell this software and its 

* documentation for any purpose is hereby granted without fee. provided that 

* the above copyright notice appear in all copies and that both that 

* copyright notice and this permission notice appear in supporting 

* documentation, and that the name of M.I.T. not be used in advertising or 

* publicity pertaining to distribution of the software without specific. 

* written prior permission. M.I.T. makes no representations about the 

* suitability of this software for any purpose. It is provided "as is" 

* without express or implied warranty. 

* M.I.T. DISCLAIMS ALL WARRANTIES WITH REGARD TO TfflS SOFTWARE. 
INCLUDING ALL 

MMPUED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL M.I.T. 

* BE UABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES 

* WHATSOEVER RESULTING FROM LOSS OF USE. DATA OR PROFTTS. 
WHETHER IN AN ACTION 

* OF CONTRACT. NEGUGENCE OR OTHER TORTIOUS ACTION. ARISING OUT 
OF OR IN 

* CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 
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•/ 

• SmeBSBpr.c - Source code file for BSB pull-right Menu Entry object. 

*/ 

#include <stdio.h> 
#include < Xll/ImrinsicP.h > 
^include <Xll/StringDefs.h> 

#include <X11/Xmu/Drawing.h> 

#include <X11/Xaw/Xawlmt.h> 
ii^include <Xll/Xaw/SiinpleMenu.h> 
^include "SmeBSBprP.h" 
jHnclude <X11/Xaw/Cardinals.h> 

#dcfine ONE_HUNDRED 100 

#dcfme offsct(ficld) XtOffset(SmcBSBprObject, sme_bsb.field) 

static XtResource resourcesQ = { 
{XtNlabel, XtCLabel, XtRString, sizcof(Siring), 

offsetdabel), XtRString. NULL}. 
{XtNvertSpace, XtCVertSpacc, XtRInt, sizeof(im), 

offset(vert__spacc). XtRImmediate. (caddrj) 25}, 
{XtNleftBitmap, XtCLeftBitmap, XtRPiwnap, sizeof(Pixinap), 

offset(left_bitinap), XtRImmediate, (caddr_t)None}, 
{XtNjustify, XtCJustify, XtRJustify, sizeof(XUustify), 

offsetOustify), XtRImmediate. (caddrj) XtJustifyLeft}, 
{XtNrightBitmap, XtCRightBitmap, XtRPixmap, sizeof(Pixmap), 
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offsct(righi_bitmap), XtRlnuncdiaie. (caddr_t)None}, 
{XtNlefiMargin, XtCHorizontalMargins. XtRDimension, sizeof(Dimension). 

offset(left_margm). XiRImmediaie, (caddrj) 4}, 
{XtNrightMargin, XtCHorizontalMargins. XiRDimension, sizeof(Dimension). 

offset(right_margin), XtRImmediate, (caddrj) 4}, 
{XtNforeground, XtCForcground. XtRPixel. sizeof (Pixel), 

offset(foreground), XiRString, "XtDefaultForeground"}, 
{XtNfoni. XtCFont, XtRFontSmict, sizcof(XFontSiruct *), 

offset(font). XtRString, "XtDefaultFont"}. 
{XtNmenuName, XtCMenuName, XtRString, si2eof(String), 
offsei(nienu_name), XtRString, (caddrj) "menu"}, 

#undef offset 

/♦ 

* Semi Public function definitions. 

static void RedisplayO. DestroyO, InitializeO, FlipColorsO. PopupMenuQ; 

static void ClassInitializeO; 

static Boolean SetValuesO; 

static XtGeometryResult QueryGeometryO; 

/♦ 

* Private Function Definitions. 
*/ 

static void GetDefaultSizeQ, DrawBitmai|s(), GetBitmapInfoQ; 
static void CreateGCsO, Destro>'GCs(): 

{('define superclass (&smeClassRec) 
SmeBSBprClassRec smeBSBprClassRec = { 
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{ 

/• superclass */ (WidgetClass) superclass, 

/•class name */ "SmeBSBpr", 

/* size */ si2eof(SmeBSBprRec), 

/* class_iniiiali2er */ Classlniiialize, 

/* class_part_initialize*/ NULL, 

/* Glass inifed */ FALSE, 

/* initialize */ Initialize, 

/* initialize_hook ♦/ NUtx, 

/* realize */ NULL, 

/* actions */ NULL, 

/* nura_actions */ ZERO, 

/* resources */ resources, 

/* resource_coum ♦/ XtNumber(resources), 

/* xnn_class */ NULLQUARK, 

/* compress_motion */ FALSE, 

/* compress_exposure */ FALSE, 

/* compress_enterleave*/ FALSE, 

/* visible_interest */ FALSE. 

/* destroy */ Destroy. 

/* resize */ NULL, 

/* expose */ Redisplay, 

/* set_values ♦/ SetValues, 

/♦ set_values_hook */ NULL, 

/♦ set values^almost ♦/ XtlnhcritSetValuesAlmost, 

/♦ get_vahies_hook */ NULL, 

/♦ accepijocus */ NULL, 

/* intrinsics version •/ XtVersion, 

/• callback offsets */ NULL. 

/♦ tractable */ NULL, 

/* query_^eometry */ Query Geometry, 

/* display_accelerator*/ NULL, 
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/• extension 



*/ NULL 



}.{ 



/* Menu Entry Fields */ 



/* highlight */ 
/• unhighlight •/ 
/* notify */ 



FlipColors, 
FlipColors, 
PopupMenu, 



/* extension 



*/ NULL 



/* BSB pull-right Menu entry Fields */ 



/* extension 



*/ NULL 



WidgetClass smeBSBprObjectClass = (WidgetCIass) &smeBSBprClassRec; 



/* FuiKtion Name: Classlnitialize 

* Description: Initializes the SmeBSBpiObject. 

* Argiunents: none. 

* Returns: none. 
*/ 

static void 
ClassInitializeO 



* Semi-Public Functions. 
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Xawlnitialize WidgeiSetO ; 

XtAddConvener( XtRString, XtRJustify, XmuCvtStringToJustify, NULL, 0 ); 

} 

/* Function Name: Initialize 

* Description: Initializes the siniple menu widget 

* Arguments: request - the widget requested by the argument list. 

* new - the new widget with both resource and non- 

* resource values. 

* Returns: none, 
*/ 

• . . ■ ■ I 

/♦ARGSUSED*/ 
static void 

Initialize(request, new) 
Widget request, new; 
{ 

SmeBSBprObject entry - (SmeBSBprObjcct) new; 

if (entry- >sme_bsb.label == NULL) 
entiy->sme_bsb.label = XtName(new); 

else 

entry- > sme^bsb.labcl = XtNewString( entry- > sme_bsb. label ); 

Xaw bug - bitmap initialization now performed ^/ 
if (entry- > sme_bsb.left_bitmap ! = None) GetBitmapInfo(entry , TRUE); 
if (entry- >sme_bsb.right_bitmap != None) GetBitmapInfo(entry, FALSE); 

CreateGCs(new); 

GetDefaultSize(new, &(entry- > rectangle .width),. &(cntry- > rectangle. height)); 

} 



wo 54/23385 



PCT/GB94/00677 



- 326 . 

/* Function Name: Destroy 

* Description: Called at destroy tune, cleans up. 

* Arguments: w - the simple menu widget. 

* Renims: none. 
*/ 

static void 
Destroy(w) 
Widgei w; 

SmeBSBprObject entry = (SmeBSBprObject) w; 

' ■ ■ ■ i 

DestroyGCs(w); 

if (entry- >sme_bsb.labcl ! = XtNamc(w)) 
XtFrec(cntry- > sme^bsb. label); 

} 

/♦ Function Name: Redisplay 

* Description: Redisplays the contents of the widget. 

* Argimients: w - the simple menu widget. 

* event - the X event that caused this redisplay, 

* region - the region the needs to be repainted. 

* Returns: noM. 
*/ 

/* ARGSUSED ♦/ 
static void 

Redisplay(w, event, region) 
Widget w; 
XEvent * event; 
Region region; 

{ 
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GCgc; 

SmcBSBprObjcct entry = (SmeBSBprObject) w; 
int foni_ascent, font_descent. y_loc; 

entry- >sme_bsb.set_values_area_cleared = FALSE; 
font_ascent = entry- >sme_bsb. font- >max_bounds.asceni; 
font_descent = entry- >sme_bsb.font->niax_bounds.desccnt; 

yjoc = entry- > rectangle.y; 

if (XdsSensiiive(w) && XtIsSensiiive( XtParent(w) ) ) { 

if ( w == XawSimpleMenuGetActiveEntiy(XtParem(w)) ) { 
XFillRectangle(XtDisi)layOfObject(w), XtWindowOfObject(w), 
entry- > sme_bsb.norm_gc, 0, yJoc, 
(unsigned int) entry- > rectangle, width, 
(unsigned int) entry- >rectangle.beight); 
gc = entry- >snie_bsb.rev_gc; 

} 

else 

gc = entry- >sme_bsb.nonn _gc; 

} 

else 

gc = entry- >sme_bsb.norm_gray_gc; 

if (entry- > sme^bsb.label ! = NULL) { 

imx loc « entry- >sme_bsb.left_nSargin; 
int len = strlcn(cntiy->sme_bsb. label); 
char ♦ label = entry- > smc^bsb.label; 

switch(entry->sme_bsb .justify) { 
int width, t width; 
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case X JustifyCcnter: 

t_width = XTextWidth(entry->$me^bsb.font, label, len); 

width = entry- > rectangle. width - (entry- >smc_bsb.left_margin + 

entry- > sme^bsb.right^margin); 

x_loc + = (width - i_width)/2; 

break; 
case XUustifyRight: 

i^^width = XTextWidth(entry->srae_bsb.fom, label, len); 

X loc = entry- > rectangle. width - (entry- >sme_bsb.right_raargin + 

t_width); 

break; 
case XtJustifyLeft: 
default: 

break; 

} 

yjoc += (entry- >rectangle.height- 

(font_ascent + foiit_descem)) / 2 + foiii_asceiit; 

XDrawString(XtDisplayOfObject(w), XtWindowOfObject(w), gc. 
xjoc, yJoc, label, len); 

} 

DrawBitinaps(w, gc); 

} 



/* Function Name: SctValucs 

♦ Description: Relayout the menu when one of the resources is changed. 

* Arguments: ctirrcnt - current state of the widget. 

* request - what was requested. 

♦ new - what the widget will become. 
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* Returns: none 

*/ , 

/♦ ARGSUSED */ 
static Boolean 

SetValues(current, request, new) 
Widget cunent, request, new; 
{ 

SmeBSBprObjcct entry = (SraeBSBprObject) new; , 
SmeBSBprObject old^eotry = (SmeBSBprObjcct) current; 
Boolean ret_val = FALSE; 

if (old_entiy- > sme_bsb.label ! = entry- > sme_bsb.label) { 
if (old_entry->sme_bsb.labcl != XtName( new ) ) 
XtFree( (char *) old_eiitiy->sme_bsb.label ); 

if (entry- >sine_^bsb.label != XtName(ncw) ) 

entry- > sme_bsb. label = XtNewStringC entry- > sme_bsb.label ); 

ret_val « True; 

) 

if (entry- > rectangle.sensitive !« old_entry->rcctangle.sensitive ) 
ret_val = TRUE; 

if (entry- > sme_bsb.left_bitinap ! - old_entry- > sme^bsb.left_bitmap) { 
GetBitniapInfo(new, TRUE); 
ret_val = TRUE; 

} 

if (entry- >sme_bsb.right_bitniap != old_entry->sme_bsb.rightJjitmap) { 
GetBitinapInfo(new, FALSE); 
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retval = TRUE; 

} 

if ( (old_cntry->sme_bsb.font != entry- >sine_bsb. font) \ \ 

(old_eniry- > sme_bsb. foreground ! = entry- > sme^bsb. foreground) ) { 
DestroyGCs(current) ; 
CreateGCs(new); 
ret_val = TRUE; 

} ■ 

if (ret^val) { 

GetDcfaultSi2e(new, 

4S:(entry- > rectangle. width). &(cntiy- > rcctanglc.height)); 
entry- > sme_bsb.set_yalues_area_cleared = TRUE; 

} 

retuni(ret_val); 

} 

/* Function Name: Query Geometry. 

* Description: Returns the preferred geometry for this widget. 

* Arguments: w - the menu entry object. 

* itended, retum^val - the intended and return geometry info. 

* Returns: A Geometry Result. 

* ■ 

* See the Intrinsics manual for details on what this function is for. 

* I just return the height and width of the label phis the margins. 
*/ 

static XtGeometryResult 
QueryGeometry(w, intended, retum_val) 
Widget w; 
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XtWidgeiGeoxneiry •intended, ♦remni_val; 
{ 

SmeBSBprObject emry = (SmeBSBprObject) w; 
Dimension width, height; 
XtGeoraetryResult rei_val = XtGeomctryYes; 
XiGeomeiryMaskmode = intendfed->request_mode; 

GetDefaultSize(w, &width, &height ); 

if ( ((mode & CWWidth) && (intended- > width ! = width)) 1 1 
Kmode & CWWidth) ) { 
retarn_val->rcquest_mode | = CWWidth; 
reQim_val-> width - width; 
ret_val = XtGcomctry Almost; 

> 

if ( ((mode & CWHeight) && (intended- > height ! = height)) 1 1 

'.(mode & CWHeight) ) { 
reojni_val->request_niode I = CWHeight; 

retuni_val-> height = height; 
ret_val = XtGeometryAhnosi; 

} 

if (rct_val « = XtGeometryAhnost) { 
mode «s retum_val->request_mode; 

if ( ((mode & CWWidth) && (width = = entry- > rectangle, width)) && 
((mode & CWHeight) && (height == entry- > rectangle, height)) ) 
tBtum(XtGeometryNo); 

} 



retum(ret_val); 
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'} ' ■ ■ . ■ ■ ■ ' 

/» Function Name: FlipColors 

* Description: Invert the colors of the current entry. 

* Arguments; w - the bsb menu entry widget. 
Returns: none. 

*/ 

static void 
FlipColors(w) 
Widget w; 

{ ■ 

SmeBSBprObjeci entry = (SmeBSBprObject) w; 

if (entry- > sme_bsb.sct_vaiues_area_cleared) return; 

XFillRectangle(XtDisplayOfObject(w). XtWindowOfObject(w), 

entry- >sme_bsb.invert_gc, 0, (int) entry- > rectangle. y, 
(unsigned int) entry- > rectangle. width, 
(unsigned int) entry- >rectangle.height); 

} 

" * . 

♦ Private Functions. 



/* Function Name: GeiDefaultSize ' 

* Description: Calculates the Default (preferred) size of 

* this menu entry. 

* Arguments: w - the menu entry widget. 
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♦ width, height - default sizes (RETURNED). 

* Returns: none. 

*/ ■ 

static void 

GetDefaultSi2e(w, width, height) 
Widget w; 

Dimension * width, * height; 

{ ■ . ' ■ 

SmeBSBprObjeci entry « (SmeBSBprObject) w; 

if (entry- > sme_bsb.label = = NULL) 
♦width = 0; 

else 

*width = XTextWidth(entry- > sme_bsb.font. enny- > snie_bsb. label, 
strlen(entry- > sine_bsb.labcl)); 

•width += entry- >sme_bsb.left_niargin + entry- >sme_bsb.right_niargin; 

♦height = (entry- >sine_bsb.font-> niax_bounds.ascent -»■ 
entry- > snie_bsb.foni- > niax_bounds.descent); 

♦height = (•height ♦ ( ONE_HUNDRED + 

entry- > sme_bsb.vert_spacc ))/ ONE_HUNDRED; 

} 

/• Function Name: DrawBttmaps 

• Description: Draws left and right bitmaps. 

• Arguments: w - the sin^jle menu widget. 

• gc - graphics context to use for drawing. 

• Returns: none 
•/ 
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sulic void 

DrawBiiinaps(w, gc) 
Widget w; 
GCgc; 

{ 

int x_loc, yjoc; 

SmeBSBprObject entry = (SmeBSBprObject) w; 

if ( (entry- >sme_bsb.left_bitinap = = None) && 

(entry- > sme_bsb.right_bitinap == None) ) rctum; 

/• 

* Draw Left Bitmap. 
♦/ 

yJoc = entry- > rectangle .y + (entry- > rectangle.heigbt - 

eittry->sme__bsb.left_bitxnap_heiglit) / 2; 

if (entry- > sme__bsb.left_bitmap ! = None) { 
x_loc = (entry- > sme_bsb.left_tnargin - 

cntry->sme_bsb.left_bitinap_width) / 2; 
XCopyPlane(XtDisplayOfObject(w), entry- > sme_bsb.lefl_bitmap, 
XtWindowOfObject(w), gc, 0, 0, 
entry- > sme_bsb.left_bitniap_width, 
entry- >sme_bsb.left_bitimp_height, xjoc, yJoc, 1); 

} 

/* . 

* Draw Right Bitmap. 
*/ 

y loc = entry- >rectangle.y + (entry- >reciangle.height - /* Xaw bug - yJoc 



piiocrnTirTC CUCPT fRIlt F ?R 



wo 94/23385 



PCT/GB94/0O6T7 



- 335 - 

calculated from right_bitmap data */ 

entry- > sme_bsb . right_bitmap_height) / 2 ; 

if (cntr)'->sme_bsb.right_bitinap != None) { 
X loc = entry- > rectangle. width - (entry- > sme_bsb.right_margin + /* Xaw bug - -i- 

rather than - sign */ 

entry->sme_bsb.right_bitmap_width) / 2; 
XCopyPlane(XtDisplayOfObject(w), entry- > sme_bsb.right_bitinap, 

XtWindowOfObject(w). gc. 0, 0, 
entry- > sme_bsb.right_bitniap_width, 
entry->sme_bsb.right_bitmap_height, xjoc, yjoc. 1); 

} 

.} 

/* Function Name: GetBitmapInfo 

* Description: Gets the bitmap information from either of the bitm^s. 

* Arguments: w - the bsb menu entry widget. 

* isjeft - TRUE if we are testing left bitm^, 

« FALSE if we are testing the right bitmap. 

* Returns: none 
*/ 

static void 

GetBitmapInfo(w, isjeft) 
Widget w; 
Boolean is_left; 

{ 

SmeBSBprObject entry = (SmeBSBprObject) w; 
unsigned int depth, bw; 
Window root; 
int X, y: 

unsigned int width, height; 
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if(is_left){ 

if (entry- > srae_bsb. left_bitniap ! = None) { 
if (!XGeiGeometiy(XtPisplayOfObject(w), 

entry- > sme_bsb.left_bitniap, &root, 
&x, &y, &width, Aheigbt, &bw, &depth)) { 
sprintf(buf. "SmeBSB Object: %s %s \-%s\".", "Could not", 
"get Left Bitmap geometry information for menu entry 
XtNaine(w)); 

XtAppError(XtWidgctToApplicaiionContcxt(w), buf); 

y 

if (depth != 1) { 

sprintf(buf, "SmeBSB Object: %s \"%s\"%s.", 
"Left Bitmap of entry 
XtName(w). " is not one bh deep.'); 

XtAppErTor(XtWidgetToApplicaiionContext(w), buf); 

} 

exitry->5me_bsb.left_bitmap_width = (Dimension) width; 
cntty->sme_bsb.left_bitmap_height = (Dimension) height; 

} 

} 

else if (entry- > sme_bsb.right_bitmap ! = None) { 
if (!XGetGeometry(XtDisplayOfObject(w). 

entry- >sme_bsb.right_bitmap, &root, 
&x, &y, &width, &height. &bw, &depth)) { 
sprintf(buf, "SmeBSB Object: %s %s\"%s\".", "Could not", 

"get Right Bitmap geometry inftnmation for menii entry ", 
XtName(w)); 

XtAppEnor(XtWidgetToApplicationConiext(w), buf); 

} 

if (depth != 1) { 
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sprintf(buf, "SmeBSB Object: %s \"%s\"%s.", 

"Right Bitmap of entry XtName(w), 

" is not one bit deep."); 
XtAppError(XtWidgctToApplicatioriContext(w), buf); 

} 

entry- > sme_bsb.right_bitmap_width = (Dimension) width; 
entry- >sme_bsb.right_bitmap_height = (Dimension) height; 

} 

} 

/♦ Function Name: CreateGCs 

* Description: Creates all gc's for the simple menu widget. 

* Arguments: w - tbe simple menu widget. 

* Returns: none. 
*/ 

static void 
CreateGCs(w) 
Widget w; 

{ 

SmeBSBprObjcct entry = (SmeBSBprObject) w; 
XGCValues values; 
XtGCMask mask; 

values, foreground = XtParent(w)-> core, background j)ixel; 
values.background = entry- >sme_bsb. foreground; 
values, font = entry- >sme_bsb.font-> fid; 
values.graphics^exposures = FALSE; 

mask = GCForeground | GCBackground | GCFont | GCGraphicsExposures; 
entry- >sme^bsb.rev ^c = XtGetGC(w, mask, &values); 

values, foreground = entry- >sme_bsb.foreground; 
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valucs.background = XtParent(v/)->core.background_pixel; 
entry- >smc_bsb.nonn _gc = XtGetGC(w. mask, &values); 

values. fiUstyle = FillTiled; 

values.iile = XmuCreateSiippledPixinap(XlScrcenOfObject(w), 

mtry- > sme_bsb. foreground. 
XtParent(w)- > core.background_pixel, 
XtParentCw)- > core, depth); 

values. graphics_exposures = FALSE; 

mask i = GCTile | GCFillStyle; 

entry- > sme>b.nonn_gray_gc = XtGetGC(w, mask, &values); 

valucs.foreground *= values. background; 
values.background = 0; 
values.fiinciion = GXxor; 

mask = GCForeground | GCBackground | GCGraphicsExposures | GCFunction; 
entry- >sme_bsb.invert_gc = XtGetGC(w, mask, Avalues); 

} 

/♦ Function Name: DestroyGCs 

* Description: Removes all gc's for the simple menu widget. 

* Arguments: w - the simple menu widget. 

* Returns: none. 
*/ 



static void 
DestroyGCs(w) 
Widget w; 
{ 

SmeBSBprObject entry = (SmeBSBprObject) w; 
XtRcleaseGC(w. entry- > sme_bsb.norm_gc); 
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XtReleaseGC(w, entry- >sme_bsb.nonn_gray_gc); 
XtRcleascGC(w, entry- > sme_bsb.rev Jc); 
XtReleaseGC(w, entry- >sme_bsb.mvert_gc); 

} ' 
#ifdef apollo 



* The apollo compUer that we have optomizes out my code for 

* FlipColorsO since it is static, and no one executes it in this 

* file. 1 am setting the fimction pointer into the class stnicture so 

* that it can be called by my parent who wiU teU me to when to 

* highlight and unhighlight. 
*/ 

void XawSmeBSBApoUoHack 0 
{ 

FlipColorsO; 

} 

#endif /* apollo ♦/ 



* Hacked copy of PopupMenu from MenuButton widget to replace XanhcritNotify •/ 



/ 



static void 

PopupMenu(w, event, panuns» num_params) 
Widget w; 
XEvent * event; 
String * params; 
Cardinal * iium_paranis; 

{ 

SmeBSBprObjeci mbw = (SmeBSBprObject) w; 
Widget menu, temp; 
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Arg arglist(21; 
Cardinal nuin_args; 

int menu x, menu_y, menu width, menu_height, bunon_width, bunon_height; 
Position bunon^x. bunon_y; 

lemp = XtParent(w); /* Shell not menu entry is parent of menu */ 

whUe(teinp ! = NULL) { 
menu = XtNameToWidget(iemp, mbw->sme_bsb.menu__name); 

if (menu == NULL) 

temp = XtParent(temp); 
else 

break; 

} 

if (menu == NULL) { 
char eiTor_buflBUFSIZ]; 
sprintf(error_buf, "MenuButton: %s %s.", 

"Could not fmd menu widget named", mbw->sme_bsb.menu_name); 
XtAppWaming(XtWidgetToApplicationContext(w), error_buf); 
remm; 

} 

if (!XasRealized(menu)) 
XtReali2eWidget(menu); 

menu_width = menu- > core. width + 2 * menu- > core, border^width; 
bunon_width = w-> core. width + 2 * w->core.border_widih; 
button_height = w-> core. height + 2 * w->core.border_width; 

menu_height = menu->core.hcight + 2 * menu- > core, border^width; 

XtTranslateCoords(w, 0, 0, &button_x, &button_y); 
menu_x = button_x -f button^width; 
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nienu_y = buttonjr; 

if (menu_x < 0) 

menu_x = 0; 
else { 

ini scr_width = WidthOfScreen(XtScreen(menu)); 
if (menu_x + inenu_width > scr_width) 
menu_x = scr_width - raenu_width; 

} 

if (menu jr < 0) 

menu^ = 0; 
else { 

int scr^height = HeightOfScreen(XtScreeii(ineiiu)); 
if (memi_j + mcmi^height > scr_hei^) 
menu = scr_beight - menu_height; 

} 

nuin_args = 0; 

XtSetArg(arglist[nuxn_args], XtNx, meiiu_x); num_args+ + ; 
XtSetArg(arglist[nuni_args], XtNy/menujr); iium_args+ + ; 
XtSetVahies(menu, arglist, num^args); 

XtPopupSpringLoaded(menu); 

> 
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source/Storage.c 

/* . ■ 

Routines to allow video frames to be stored in memory 

or on disk: NewFrame, GeiFrame, SaveFrame, FreeFrame, SaveHeader, 

Copy Header. 
*/ 

^include "../include/xwave.h" 

extern FILE *zropenO; 

extern void zseekO; 

extern void zcloscQ; 

void NewFrame(vid,numbcr) 

Video vid; 
int nimiber; 

.{ 

if (vid- > data[0] [numberl = = NULL) { 

int channel, channels- vid- > type- =M0N0?1:3; 

for(channel = 0;channcl< channels;channel + +) 
vid- >data[channel] [number] = (short 
*)MALLOC(sizeof(short)»Size(vid,channel,0)*Size(vid,channel,l)); 

} 

} 

void GetFrame(vid,munber) 

Video vid; 



<:\ iRCTlTirrF SHEET (RULE 26^ 



wo 94/23385 



PCT/OBwgo*/ / 



- 343 - 

ini number; 



if (vido daia[0] [number] == NULL) { 

char file_name{STRLEN]. *whole_frame; 
FILE *tp, *fopen(); 
int pid, r, c, channel, 

Stan = vid- > x_offset + vid- > cols*vid- > y_offset, 

end=(vid- > rows-vid- > y_offset-vid- > size[l])*vid- > cols-vid- > x_offset, 

inter=vid- >cols-vid- > size[0]; 

■ . ,■ I 

NewFrame(vid,number) ; 

sprmtf(fUe_name," %s%s/%s.'%s%03d\0".global. > honK,IMAGE.DIR.vid->path.vid- > f 
aes[0] = = •VO'Tvid- > name: vid- > files,number + vid- > stan); 

Dprintf("Reading file %s\n",file_name); 

fy-zropen(iUe_name,&pid); 

if (vid- > precision^ =0) whole_frame =(char 

*)MALLOC(vid- > rows*vid- > cols); 

zseelc(fip,vid- > offset); 

for(channel=0;cliannel<(vid->type= =M0N0?l:3);channel + +) { 
int shift(2]={vid->type==YUV&& 
channel! =0?vid- > UVsample[0]:0,vid- > type - - YUV && 
channel! =0?vid- > lJVsan^le[l]:0}; 

Dprintf( "Reading channel %d\n",channel); 
if (vid- > precision™ =0) { 

if(0==fread(whole_frame,sizeof(char).(vid.>cols> >shiftIO])*(vid->rows> >shiftll]). 
fp)){ 

Dprintf("Error whilst reading %s\n",file_name); 
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EprintfC'Error whilst reading %s\n".file_narae): 

} 

for(r=0;r<vid->size[ll>>shift[l];r++) 

for(c =0;c < vid- > si2e[01 > > shiftlO] ;c + + ) { 

short 

pel =cti(whole.framc((vid- > x.offset > > shiftl01)-Hc+((vid- > y.offset > > shift(l])4.r)*( 
vid- > cols >>shift[01)]); 



vid- > data[channelHnumber][c+r*(vid- > sizelO] > > shift[01)] =vid- > negative?-l.pel:pel; 
} else { 

if (start! =0) 2seek(fp.start*sizeof(short)); 
for(r=0;r<vid->sizc[l]> >shiftll];r4-+) { 

if(0= =fread(&(vid- > data[chaimcl][numberllr*(vid- > size[0] > > shiftIO])l).sizeof(short). 
vid- > size[0] >> ShiftlO], fp)) { 

Dprintf("Error whilst reading 



%s\n",file_name); 
%s\n",file name); 



Eprintf("Error whilst reading 

. } 

if (inter! =0) 2sesk(fip,inter*sizeof(short)); 

if (vid- > negative) 

for(c=0;c < vid- > sizelOl > > shiftlO];c+ +) 

vid- > datalchannel]lnumberl[c+r*(vid. > sizetO] > > shift[0))l =-l-vid. > datalchannelHnu 
mber][c -l-r*(vid- > sizelO] > > shift[0])] ; 
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source/Storagex 



Routines to allow video frames to be stored in memory 

or on disk: NewFrame, GetFrame, SavePrame, FreeFrame, SaveHeader, 

CopyHeadcr. 

*/ 

^include "../inciude/xwave.h" 
extern FILE ♦zropenQ; 
extern void zseckQ; 
extern void zcloseO; 

void NewFrame(vid,nmnbcr) 

Video vid; 
int number; 

{ 

if (vid- ><lata[01[numbcrl = = NULL) { 

int channel, channels" vid- >type==M0N0?l:3; 

forCchannel »0;chaDnel< channels;channel + +) 
vid- > data[channell [number] « (short 
*)MALLOC(si2eof(short)*Size(vid.channel,0)*Size(vid,channel,l)); 

} 

} 

void GetFrame(vid,number) 
Video vid; 
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int number; 



if (vid- >data[0][nuinber] = =NULL) { 

char file_name{STRLEN], *whole_frame; 
FILE *fp, *fopen(); 
int pid. r. c, chaimei, 

starts vid- > x_offsei+vid- > coIs*vid- > y_offset, 

end = (vid- > rows-vid- > y_offsei-vid- > size[ 1 1) *vid- > cols-vid- > x_offset, 

inter= vid- > cols-vid- > size[0] ; 

I 

NewFrame(vid,number); 

sprintf(file_iiame/ %s%s/ %s/%s%03d\0",global- > home.IMAGE_DIR, vid- > path, vid- > f 
iles[01 «= '\0*?vid- > namervid- > files,number+ vid- > start); 

Dprintf("Readiiig file %s\n",file_name); 

^=zropen(file_i]ame,&pid); 

if (vid- > precision* =0) whole_fraine=(cdiar 
*)MALLOC( vid- > rows*vid- > cols); 

zscck(fp,vid- > offset); 

for(channel =0;channel< (vid- > types =M0N0?1 :3);channel + -H) { 
int shift(2I= {vid- > type -=YUV&& 
channel! =0?vid- > UVsaniple[0]:0,vid- > typc= = YUV SlSl 
channel! =0?vid- > UVsainple(l]:0}; 

DprintfCReading channel %d\n\chamiel); 
if (vid- > precision =«0) { 

if(0 = = fread(whole_frame.sizeof(char),(vid- > cols > > sUft[0])*(vid- > rows > > shift[l]) , 
tp)){ 

Dprintf("Error whilst reading %s\n",file_name); 
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EprintfC'Error whilst reading %s\n",file_name); 

) 

for(r=0;r< vid-> size[l] > > shift[l];r+ +) 

for(c =0;c < vid- > size[0] > > shift[01;c+ +) { 

short 

pel =cti(whole_framel(vid- > x_offset > > shift[0]) +c +((vid- > y.offset > > shift[l])+r)*( 
vid- > cols >>shift[0])l): 



vid- > datalchaimel][nuinberllc+rnvid. > size[0] > > shift[01)] = vid- > ncgative?-l-pel:pel; 

■ }. 
} else { 

if (start! =0) zseek(fip.start*sizeof(short)); 
for(r«0;r<vid.>size[l]> >shift(l];r++) { 

if(0= =frcad(&(vid- > data[channelllnumberllr*(vid- > si2e[0] > > shiftIO])]),sizeof(short). 
vid- > sizelO] > > shiftlO] .iip)) { 

DprintfC "Error whilst reading 



%s\n",file_hame); 
%s\n",file njune); 



Eprintf("ErTor whilst reading 

) 

if (inter! =0) zseek(fip,inter*sizeof(short)); 
if (vid- > negative) 

for(c =0;c < vid- > size[0] > > shift[0] ;c + +) 



vid- > data[chamielllmimberl[c +r*(vid- > sizc[0] > > shift[0])l =-l-vid- > data[channel]Inu 
mbcr] [c -i-r*(vid- > size[0] > > shiftlOl)] ; 
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void SaveHeadcr(vid) 
Video vid; 

{. 

FILE *fip, *fopcn(); 

char nic_namc[STRLENl; 

String typesn={"MONO".''RGB"."YUV"}; 

Dprmtf("SaveHeader %s\n" , vid- > name); 

sprintf(nic_naine, " %s%s/%s%5\0" .global- > home, VID_DIR, vid- > name, VID.EXT); 
fp=fopen(file_name, "w"); 
fprintf(lTp. "Path \" %s\"\n" , vid- > path); 
if (vid- > filestO]! ='\0') fprintf(ip, "Files \" %s\"\n",vid- > files); 

if (vid->type==YUV) fiprintf(fp,"Type %s %d 
%d\n" ,types[vid- > type] , vid- > UVsample[0], vid- >UVsamplcl 1]) ; 
else fprintf(fip,"Type %s\n",types[vid->typej); 
if (vid- > rate! »0) fprintf(fip, "Rate %d\n" ,vid- > rate); 
if (vid->disk) fprintf(fp,"Disk\n"); 
if (vid->gamma) fiprintf(fp,"Ganmia\n"); 
fprintf(fp, "Start %03d\n" , vid- > start); 
fprintf(fp,"Ungth %d\n",vid->si2e[2]); 
fprintf(fp, "Dimensions %d %d\n" , vid- > cols,vid- > rows) ; 
switch(vid->trans.type) { 

case TRANS_None: fprintf(fp, "Transform None\n"); break; 
case TRANS_Wave: fiprintf(fip. "Transform Wavelet %d %d 
%s\n".vid- > tnins.wavclet.space[0],vid- > trans.wavelet.space[l],vid- > trans.wavelei.dim 

?"Yes": "No"'); break; 
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} 

fprimf(fp . "Header %d\n" , vid- > offset); 

fprintf(fp, "Offsets %d %d\n".vid->x_offset,vid->y_offset); 

fpriiitf(fp,"Si2e %d %d\n".vid->4ize[0],vid->size[l]); 

fprmif(fp, "Precision %d\n" , vid- > precision); 

fclose(fp); 

} 

Video CopyHeader(src) 

Video src; 

{ 

Video dst=(Video)MALLOC(sizeof(VideoRec)); 
int channel; 

Dprinrf("CopyHeader %s\n",src); 

sticpy (dst- > paih.sic- > path) ; 

socpy (dst- > name , sic- > name); 

dst- > type - src- > type; 

dst- > disk = src- > disk: 

dst- > gamnoa =:$n;- > gamma; 

dst- > negative^False; 

dst- >rate=src-> rate; 

dst- > start««sxc- > start; 

dst- > sizelO] =src- > si2e[0]; 

dst- > sizell] =src- > size(l]; 

dst- > size[2] =src- > sizePl; 

dst- > UVsample[0] »= src- > UVsamplelO] ; 

dst- > UVsample[l] = src- > UVsample[ 1] ; 

dst- > offset =0; 

dst- > cols = src- > size[0] ; 
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dst- > rows = src- > si2e [ 1 ] ; 

dst->x^offsct=0; 

dsi->y.offsct=0; 

dst- > trans == src- > trans; 

dsi- > precision = src- > precision; 

for(channel=0;channel < (src- > type= =M0N0?1 :3);channel + +) 

dst- > data[channel] =(short **)MALLOC(src- > size[2]*sizeof(short *)); 

rctum(dst); 
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source/Transform.c 



Transform video using wavelet transfonn 

*/ 

include "xwave.h" 
^include "Transform.h" 
extern short RoundQ; 

void DropVideo(w,closiire,calljdata) 
w; 

closure, calljiata; 
{ 

Video video=globaI-> videos- > next; 
int frame, channel; 

for(channel -0;channei < (global- > videos- > type= = MONO? 1 : (global- > videos- > type = 
=YUV?3:4));chamiel++) 

if (global- > videos- > datafchannel] ! = NULL) { 

for (frame «0;fraine< global- > videos- > size[2];ftame+ +) 
if (global- > videos- > data[channel](frame] ! =NULL) 

XtFree(global- > videos- > data[channel] [frame]); 

XtFree(global- > videos- > datalchannel]); 

} 

XtFree(global- > videos) ; 
global- > videos = video; 



Widget 
caddrj 



QJlRQTmiTF RHFFT (RULE 26^ 



wo 94/23385 



PCT/GB94y00677 



. 352 - 

} . . , 

void ChangePrecision(src,dsi,frame,old,new) 

Video src, dsi; 

inc frame, old, new; 

int channel, i; 

if(src!=dst 1 1 old! = new) { 

int shift=new-old; I 

Dprintf("Changing precision %d to %d for frame %d\n",oId,new,frame); \ 
for (channel=0;channel<(src->type==MONO?l:3);channel-f+) { 
int size-Size(sic,channel,0)^Size(src,cbannel,l); 

for(i«0;i<sizc;i + +) 

dst- > data(channel][frame][i] =shift < 0?Round(src- > data[channel] [frame] [i], -shift): (shift 
= =0?src- > data(channel]Iframc][i]:src- > data[channel] [frame] [i] < < shift); 

} 

} 

} 

void TransformCtrl(w,ciosure,call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

TransCtrl ctrl=(TraiisClrl)closure; 
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Video src=ctrl->src, dst=CopyHc,adcr(src); 
long i, frame, channel; 

Dprintf("TransfonnCtrl\n"); , 
strcpy(dst- > name, Ctrl- > name); 
dst- > trans.typc=TRANS_Wave; 
dst- > trans.wavelet.space[0] -Ctrl- > space[0]; 
dst- > trans.wavelet.space[l] =ctrl- > space[l]; 
dst- > trans, wavelet, dim = Ctrl- > dim; 
dst- > precision=ctrl- > precision; 
strcpy(dst- > filcs.dst- > name); 

if (dst->disk) SaveHeader(dst); ' 
if (src- > trans.type! =TRANS_Wave) { 

SIC- > trans.type=TRANS_Wave: 

src- > trans. wavelet.space[0] s=0; 

src- > trans. wavelet.space[l] =0; 

. } . ' . 

if (src- > tians.wavelct.space[0] ! =dst- > trans.wavclet.spacc[0] 1 1 
src- > trans.wavelet.space[ll ! =dst- > trans.wavelet.spacell]) 
for(frame =0;frame < dst- > si2e(2] ;frame + + ) { 

int 

max_prccision= src- > precision > dst- > prccision?sic- > precision: dst- > precision; 

Dprintf("Processing frame %d\n" .frame); 

NewFrame(dst,franie); 

GetFranie(src,frame); 

ChangcPrecision(src,dst,framc.src- > prccision,maxj)recision); 
for (channel=0;channel<(src.>typc==MONO?l:3);channel+H-) 

{ 

int oct sre=src->trans.wavelet.space[chamiel==0?0:l], 
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oct_dst=dst- > trans. wavelet.space(channel = =0?0: 1] , 

size[21 = {Size(dsi,channel.O),Size(dst.channel,l)}; 

if (oct_src!=oct_dst) 
Gonvolve(dst- > datalchannel] [frame] .Ctrl- > dim,size,oct_src,oct_dst); 
} 

ChangePrecision(dst,dst,ftame,inax_precision.dst- > precision); 

SaveFrame(dst,frame) ; 

FreeFrame(dst,frame); 

FreeFrame(src,franie); 

} 

if (src- > trans.wavelet.space[01 = =0 && src- > trans.wavclet.space[l] = =0) 
src- > traiis.type=TRANS_None; 

if (dst- > trans.wavelet.space(01 = =0 && dst- > trans.wavelet.space(l] = »0) { 

dst- > trans.Qrpe=TRANS_Noiie; 

if (dst- > disk) SaveHeader(dst): 

} 

dst- > next= global- > videos; 
global- > videos =dst; 

} 

void Transtype(w,closure,call_data) 

Widget w; 

caddrj closure, call^data; 

{ 

Video vid=(Video)closiue; 

if (vid- > trans. wavelet.space(0] = =0 && vid-> trans. wavelet.space(l] = =0) 
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V id- > trans, type = TRANS ^None ; 

} 

void BatchTransCtrl(w,clostire,call_dau) 

Widget w; 

caddrj closure, call_data; 

{■ 

TransCtrl ctrl=(TransCtri)closure; 

if (Ctrl- > SIC = = NULL) Ctrl- > src = FindVideo(ctrl- > src_name, global- > videos); 
if (Ctrl- > src- > trans.type= =TRANS_Wave) 
Ctrl- > dim=ctrl- > src- > trans.wavelet.dim; 
TraiisfonnCtrl(w,closure,call_data); 

} ■ ■ ■ ^ 

TransCtrl InitTransCtrKaame) 

String name; 
{ 

TransCtrl ctrls=(TransCtrl)MALLOC(si2eof(TransCtrlRec)); 

strcpy(ctrl-> src_name,nanic); 
strcpy(ctrl- > nanie,name); 
Ctrl- > dims* False; 
Dprintf("Transfonn\n") ; 
retum(ctrl); 

} 

jfdefine TRANSJCONS 16 
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void Transfonn(w.closure.call_data) 



Widget 



w; 



caddr t 



closure, call data; 



Video video =(Video)closure; 

TransCtrl ctrl=InitTransCtrl(video->naine); 

Numlnput spacelnput = (NumIjipui)MALLOC(2*siieof(NuinInputRec)) . 



preclnput = (Numlnput)MALLOC(sizeof(NumlnputRec)): 



Message msg = NewMessage(ctrl- > name,NAME_LEN) ; 
XtCallbackRec destroy_callD={ 

{Free,(caddr_t)ctrl}, 

{Free,(caddrj)spaccli^ut}, 

{Free.(caddr_t)precIi9Ut} . 

{CloseMessage,(caddr_t)msg}. 

{NULL,NULL}, 



shell = ShellWidget( "transfonn" .parent,SW_below,NULL.destroy_caU). 



widgetsfTRANSJCONS] ; 

Foimltem itemsQ«>{ 

{ "trans_caiicel" , "cancel" ,0,0,FW_icon,NULL}, 
{ «traiis_confirm"/confmn", 1.0,FWjcon,NULL} , 
{"trans_title", "Transform a video ",2,0,FW_label,NULL}, 
{"trans_vid_lab"."Video Name:",0.3,FWJabel,NULL}, 
{"tnms_video",NULL.4,3,FW_text,(String)msg}, 



{ "trans_dini_lab" , "Direction: " ,0,4.FW_label,NULL} , 
{ "trans_dira" .NULL,4.4,FW_yn,(String)&ctrl- > dim} , 



}; 

Widget 



paient= FindWidget("frm_transfonn" ,XtParem(w)), 



fonn=FonnatWidget("trans_foim",shcU), 
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{ "aiuis_bits_int\NULL,0,6,FW_integcr,(Strmg)precInpui} , 
{"tTans_bits_<lown".NULL,4,6,FW_down,(String)precInput}, 
{ "trans_bits_up" ,NULL,9,6,FW_up,(Strmg)precInput} , 

{ "trans_spcO_int" ,NULL,0.8 .FW_integer, (Strmg)&spaceInputIO]} , 
{"trans jpcO_down\NUIi,4.8.FW_down,(String)&spaceInput(0]}, 
{"trans jpcO_up\mJlX,12.8.FW_up,(Strmg)&spaceInput(0]}. 
{"trans_spcl_mt",mJIX,0 J l.FW_integer,(String)&spaccInput{l]}, 
{"trans_spcl_down",NULL,4.11,FW_down.(String)&spaceInput{ll}, 

{"trans_.spcl_up" ,N13LL,15, 1 1 ,FW_up,(String)&spaceInput[l]}, 

}; 

XiCallbackRec callbacksO = { 
{Destroy , (caddrj)sheU} , 
{NULL,NULL}, 
{TransfonnCtrl, (caddr J)ctrl} , 
{Destroy , (caddr_t)shell} , 
{NULL,NULL}, 

{ChangcYN,(caddr_t)&cirl->dim>, {NULL,NULL}, 
{NumIncDec,(caddrj)precInput}, {NULL,NULL}, 
{NumIncDec,(caddr_t)precInput}, {NULL,NULL}. 
{NuinIncDec,(caddrj)&spaceInput[01}, {NULL,NULL}, 
{NuinIncDec.(caddrJ)&spaceInput[01}, {NULL,NULL}, 
{NumIncDec.(caddr_t)&spaceInput[l]}. {NULL,NULL}, 
{NuniIncDec,(caddr_t)&spaceInput[ll}, {NULL.NULL}. 

}; 

Dprintf("Transfonn\n*); 

msg->rows=l; msg->cols=NAME_LEN; 

Ctrl- >src= video; 

if (video- > trans.type= =TRANS_Wave) { 

Ctrl- > space[0] = video- > trans. wavelet.space[0]: 
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ctrI-> space[l] = video- > trans. waveiet.space(l]; 
Ctrl- >dim = video- > trans . wavdet. dim; 
}else{ 

Ctrl- > space(0] =0; Ctrl- > space(l] =0; 
Ctrl- > dim = False; 

} 

Ctrl- > precision= video- > precision; 

spaceInput[0].fonnai=video->iype==YUV?"Y-Space: %d":-Space: %d"; 

spacelnput[0] .max = 100; 

spacelnput[0].min=0; 

spacelnput[0] .value "Actrl- > spacelO] ; 

if (video- > type = = YUV) { 

spacelnput[l]. format* "UV-Space: %d"; 
spaceli]put[ 1] .max s 100; 
spacelnput[l] .min— 0; 
spacelnput[l] .value s&ctrl- > space[l]; 

} , ■ 

precInput->foimat= "Precision: %d"; 

preclnput- > max s 16; 

preclnput- > minssO; 

preclnput- > value =&ctrl- > precision; 

FUIForm(form,TRANS JCONS-(video- > type = = YUV?0:3),itcms. widgets.callbacks); 
if (video- > trans.type= =TRANS_Wave) XtSetSensitive(widgets[6],False); 
XtPopup(shell.XtGrabExclusive); 

} 
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source/Update.c 



/* 

Update Image, Info and InfoText from positional infonnauon 

♦/ 

#include "../mclude/xwavch** 

#include <varargs.h> 

extern int CompositePixel(); 

extern int DitherQ; 

extern shon RoundQ; 

extern int ReMapO; 

extern Palette FindPaletteQ; 

char '*'ResizeData(size) 

int size; 

{ 

static char '*'data»NULL; 
static int data_size-0; 

if (size!=data_size) { 

DprinlfCNcw frame meniory\n"); 
if (data! =NULL) XtFrec(data); 
data=(char ♦)MALL0C(si2e); 
data_size=size; 

} 

retum(data); 

} 



SUBSTITUTE SHEET (RULE 26) 



wo 94/23385 



PCT/GB94/00677 



- 360 - 

Pixmap Updaielniage(frame) 

Frame frame; 

{ 

int X, y, i; 

Display •dpy=XtDispiay(global->toplevel); 
void CvtlndexO, UpdaiePointQ; 

Palette pal =FindPalette(global->palettes,frame-> palette); 
Video vid=frame-> video; 

int scm=XDefaultScreen(dpy), depth=DisplayPlanes(dpy,scm). 

sia(21-{Si2e(vid,frame- > chaimel,0),Size(vid,ftame- > channel, 
img size[21 = {size[0] < < frame- > zoom,size[l] < < frame- > zoom) , 
bpl=(img_si2e[0)*depth+7)/8. new_size=img_si2e[ll*bpl, 
spacc=vid- >trans.wavelct.space(vid->typc- -YUV && 
frame->cbannel!sO fTame->chaimel!-3?l:0]; 

char *datasResizeData(new_size); 

Xlmage 

*imagc=XCreateImage(dpy .global- > visiiifo-> visual,depth,ZPixmap,0,data,img_size(01,i 
mg_size[ll,8,bpl); 
Pixmap 

pixmap=XCreatePixmap(dpy,DefaultRootWindow(dpy),img_si2e[01,img_size(l],depth); 
Dprintf("UpdaieImage\n"); 

if (global-> levels* =2 &A frame- > channel ==3) frame- > channel =0; 
for(y=0;y<size[l];y++) for(x=0;x<si2e(0];x+-h) { 
int data_x"x, datajf=y, off_x, off_y, oct; 

if (vid- > trans.type« =TRANS_Wave) 
Cvtlndex(x,y,si2eI0] ,size[ 1] ,space,&data_x,&dataj',&oa); 

for(off_x =0:off_x < 1< < frame- > zoom;off_x + +) 
for(off_y = 0:ofF_y < 1< < frame- > zoom;off 
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int img_x=off_x+(x< < frame- > zoom), 
inig_y =off_y +(y << frame- > zoom), 

pix=CompositePixel(frame,data_x.daiaj',img_x,img_y); 



XPutPixel(image,img,x,img_y,ReMap(pix,global- > levels,pal)); 

. } 

XPutImage(dpy.pixmap,DefaultGC(dpy,scm),image.0.O,O,0,im^^^ 

if (frame- > poiiit.switch= =Tnie) UpdatePoint«ipy ,frame,pixmap); 

XtFree(image); 

remmCpixmap); 

) 

void CvtIndex(x,y,max_x,maxjr,oct,ict_x,ret_y,ret_oct) 
int X. y, max_x. max_y. oct, •ret_x. tctjr, •iet_oct; 

{ 

Boolean ligx=x> =(max„x> > 1), hgy=y> =(maxjr> >1); 

*ret_x-hgx?x-(max.x> > l):x; 
*ret_y=hgy?y-(niaxjr > > l):y; 
if (!hgx && !hgy && oct> 1) { 

CvtIndex(*Tet_x,*retjr.max.x> > l,maxjr> > Uoct-l,ret_x,retjr.ret_oct); 
*ret_x= ♦ret_x<<l; 
♦tetjrs ♦ret_y<<i; 
»ret_oct+ = l; 
} else { 
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♦ret_x = ( *ret_x < < 1 ) + hgx ; 
*ret_y=(*ret_y< < l)+hgy; 
*rel_oct=hgx j I hgy?0:l; 

.} 

} 

void Updatelnfo(frame) 
Frame frame; 

{ 

Message msg^fnune->msg; I 
Video vid=frame-> video; 

ini ♦iocn=fTame->point-> location, posii[2]*{locnlO],locn(ll}, \ 
chamiel = 3 = = frame- > chaniiel?0:fiame- > chamid, 

width=Size(vid,chamiel,0); 

short *data = vid- > data[chamiell [frame- > frame] ; 

insg->info.ptrIO]-'\0*; 

msg- > info.length"0; 

if (vid- > type= = YUV && chamiel! =0) { 

posn[0] «posn(0] > > vid- > UVsample(01; 

posn(l] =posn[l] > > vid- > UVsample(l]; 

} 

if (vid- > trans. type! =TRANS_Wave) 

Mprintf(msg. "Point : x» %03d y- %03d t- %03d 
c = %4d" ,locn[0] ,locn[l],frame- > frame + vid- > start, data(posnIO] +Sizc(vid.channel,0)*po 

sn[l]3); 

else { 

int octs=vid->trans.wavelet.space[vid->type==YUV && 
chamiel! =0? 1:0], 

X, Y, oct. sub. 
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blkDC[21={(posn[0]> >octs)&-2,(posn[l]> >octs)&-2}, 

offDCl21 = {(posnlO]> >octs)&l,(posn(ll> >octs)&l}; 



Mprintf(insg, "Point : f=%03d x=%03d 

y = %03d\n", frame- > ftame+vid- > stan,locn[0],locn(l]); 

Mprintf(msg/Lowpass: x=%03d y=%03d\n\blkPC[0].blkDC[l]): 

for(Y=0;Y<2;Y++) { 

for(X=0;X<2;X++) 

MprmtfCmsg/ %4d%c\data[Access(blkDCI0] +X.blkDC[l] + Y,^^^ 

DC[01 && Y==offDC[l]?'**:' '); 

Mprintf(nisg,"\n"); 

for(oct=octs;oct>0;crt-) { 

int blkl21={(posn(0]>>oct)&-2,(posnll]>>oct)&-2}, 

bffl21«{(posnI0]> >oct)&l,(posn[l]> >oct)&l}; 

Mprintf(nisg,"Oct: %d\n",oct); 

for(Y-0;Y<2;Y++) { 

foi<sub=l;sub<4;sub++) { 
for(X«0;X<2;X++) { 

Mprintf(msg/%4d%c\datalAccess(blk[01+X,blk(ll+Y,oct-l^ 
&&Y==offIlF**:'*); 

} 

if (sub<3) Mprintf(msg," "); 

) 

if (oct!=0 II Y==0)Mprixirf(Dasg,"\n"); 

} 

) 

} 
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Mflush(msg); 

} 



/• Function Name: CrossHair- 

* Description: Draws cross-hair on pixmap 

* Arguments: dpy - Xserver display 

» pixmap - pixmap to draw on 

* gc - GC to (kaw with 

* X off, y_off - offset into pixmap 

* width, height - size of box containing cross-hair 

* X, y - coordinates within box 

* zoom - scaling factor 

* Renims: alters pixmap. 
*/ 

void CrossHair(dpy,pixmap,gc,x_off,y_off,width,heigl«,x,y,zoom) 

Display •dpy; 
Pixmap pixmap; 
GC gc; 

int x_off, y_off, width, height, x, y, zoom; 

{ 

int xtra=Shift(l,zoom); 



x_off=Shift(x_off,zoom); 
y_off=Shifk(y_off,zoom); 
width - Shift(width,zoom); 
height = Shiit(height,zoom); 
x»Shift(x,zoom): 
y=Shift(y.zoom); 
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XFilIRectangle(dpy.pixmap,gc,x+x_off+xtray2,y_off.l.y); /♦ Nonh hair */ 
XFillRcctanglc(dpy.pixmap.gc,x_off;y+y_off+xtra/2.x,l); /* West hair */ 
XFillRectangle(dpy .pixinap,gc,x+ x_off +xtray2,y +y_off +xtra, 1 ,height-y-xtra); /* 

South hair */ 

XFillReciangle(dpy,pixinap.gc,x+x_off+xtra,y+y_off +xtra/2,width-x-l,l); /• 
East hair •/ 

} ■ 

/♦ Function Name: UpdatcPoint 

* Description: Draws cross-hair on image at frame- > location 

* Arguments: dpy - X server display 

* frame - Frame supplying drawing parameters | 

* pixmap - X pixmap to draw on 

* Returns: alters pixmap. 
*/ 

void UpdatePoint(dpy,fTame,pixmap) 

Display ♦dpy; 
Frame frame; 
Pixmap pixmap; 

{ 

unsigned long gcmask; 
XGCVahies gcvals; 
GC gc; 

Video vid=framc-> video; 

int posnI2] = {frame- > point- > location[01,frame- > point- > location[l]} , 
channel = 3 == frame- > chaiincl?0: frame- > channel; 

gcvals . function = GXequiv ; 
gcmask = GCFunction; 
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gcvals .foreground = 127 ; 

gcmask = gcmask 1 1 GCForegTound; 

gc = XCreatcGC(dpy ,pixmap,gcmask.&gcvals); 

if (vid-> type = =YUV && channel! =0) { 

posntOl =posnl01 > > vid- > UVsaniple(0] ; 

posn[l] =posn[l] > > vid- > UVsample(l] ; 

} 

if (vid- > trans.type! =TRANS_Wave) { 

CrossHair(dpy,pixmap,gc,0,0,Size(vid,channel,0),Si2e(vid,channel.l),posn[0],posn[l],fra 

me->2oom); 
} else { 

int octs=vid->trans.wavclet.space[vid->typc==YUV && 
channel! sO?l:0], oct. 

sizeI2] = {Size(vid,channel,0),Size(vid,channel, 1)}; 

CrossHair(dpy,pixinap,gc.0.0,si2c(0],size[l],posn[0],posnIl],fnune->zoom-octs^ 
for(oct=l;oct< =octs;oct+ +) { 

CrossHair(dpy ,pixmap,gc.size[0].0,size[01,size[ll,posn(0],posn[l].frame- > zoom-oct); 
CrossHair(dpy ,pixmap,gc,0,size[l] ,size(0] ,size[ 1] ,posn[0] ,posn[l] .frame- > zoom-oct) ; 
CrossHair(dpy ,pixmap,gc,size[0],si2e[l] ,si2e[01 ,size[l] ,posn(0] ,posn[l], frame- > zoom-oct 

} 

} 

XFreeGC(dpy,gcj; 

} 
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sourceA^ideo2.c 



Video callback rouiines for Listing, Loading 

*/ 

"../include/xwave.h" 
" . ./include/ImageHeader.h" 
" . ./include/DTheader-h" 

"Video.h" 
<sys/tiine.h> 
EraseFrameO» 
CvtlndexO; 

void SortListCist,no) 

String listQ; 
int no; 

{ . ■ ■ 

int i, j, k; 

if (no>l) for(i=l;i<no;i++) forO»0;j<ia++) { 

while(list[il[k] = =list03[kl && list[il[k]!='\0* && lisiD]Ik]!='\0-) k++; 
if(list(i][kl<list[i]Ik]){ 
String spaTe=list[i]; 

list[i]=lista]; 
list[j]= spare; 

} 



^include 

^include 

^include 

^include 

^include 

extern void 

extern void 
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} 

} 

String *ReadDircciory(dirj)ath,cxtcnsion) 
String dirj)ath, extension; 

{ ^ 

DIR *dirp. *opcndirO; 
struct dirent *dp, *readdirO; 
static String *fileList=NULL, file; 
int count s=0, i; 
char path[STRLEN]; 

DprintfCReadDirectory for %s extension\n", extension); 
if (fileList!=NULL) { 

for(i =0;NULL! = filcList[i] ;i + +) free(fileList[i]); 

ftee(nieList): 

fileList = (String *)MALLOC(sizeof(Siring *)*300); 
sprintf(path, •* %s %s\0" .global- > home,dir_path); 
dirp <B opendir(path) ; 

for (dp = rcaddir(diip);dp! =NULL && count < 299;dp =readdir(dirp)) { 
int length«strlen(dp->d_name); 

if (length > =strlen(extension)) 

if (!strcmp(dp->d_name+length-strlen(exiension),extension)) { 
Dprintf("Found %s in dir\n".dp->d_name); 
fileList[count]=(char *)MALLOC(length+l); 
stmcpy(fileList[count] ,dp- > d_name,length-strlen(exiension)); 
count+ = l; 

} 
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, ,} , 

fileList(couml=NULL; 

SortList(fileList, count) ; 

closedir(diip); . 

retum(fileList); 

} 

int Shift( value, shift) 
int value, shift; 

{ 

if (shift= =0) return valxie; 
else if (shift < 0) retum(value > > -shift); 
, else retum(value< < shift); 

} 

int Size(video ,chanxiel,diniension) 
Video video; 

int channel, dimension; 

{ 

if (video- > type = = YUV && dimension! =2 && channel! =0 && channel! =3) 
renim(video- > size[dimension) > > video- > UVsample[diniension]); 
else renini(video- > size[dimension]); 

} 

int Address2(video,cbannel,x,y) 

Video video; 

int channel, x, y; 
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if (video- > type = =YUV &&. channel! =0 && channel! =3) 
retuni(x + Size(video,chanDel.O)*y); 

else renini(x+ video- >size(0]*y); 

■} 

\r\i Address(video,channel,x,y) 

Video video; 

int channel, x, y; 

{ 

if (video- > type= = YUV && channel! =0 && channel! =3) 
remni((x> > video- >UVsample[0])+Si2e(video,channel.0)*(y> > video- >UVsample(l]) 

);' 

else retuni(x+ video- >si2e(0]*y); 

} 

String *VideoListO 
{ 

Dprintf("VideoList\n"); 
renim(ReadDirectoiy(VID_Dm,VID_EXD): 

} 

String ♦KlicsListO 
{ 

Dprintf("KlicsList\n"); 

renini(ReadDirectory(iaJCS_DIR,iaJCS_EXT)); 

} 
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Suing ♦KlicsLisiSAO 

{ 

Dprinif("KlicsListSA\n"); 

retum(ReadDirectory(KUCS_SA_DIR,KUCS_SA_EXT)); 

} 

String *VideoCurrentList() 
{ 

static String vidcoListlSOO]; 
Video video= global- > videos; 
im count=0; 

Dprintf("VideoCurrentList\n"); 

while (video! -NULL) { 

if (couiit==300) Dprintf("VideoCunexitList: static size exceeded\n"); 

videoList[coiuittl = video- > name; 

video=video- > next; 

coum+=l; 

} 

videoList[couni] - NULL; 
SoitList(videoList,coiint); 
ietuni(videoList); 

} 

String *VideoYUVListO 
{ 

Static String videoList[300]; 
Video video = global- > videos; 
ini count =0; 
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Dprintf( • V ideoCurreniListVn " ) ; 
while (video! = NULL) { 

if .(count ==300) DprintfC'VideoYUVLisi: static size exceeded\n"); 

if (video->type = =YUV) videoList(couni++)=video->name; 

video=video- > next; 

} 

videoLisiIcoum] = NULL; 
SortList(videoList,count); 
retum(vidcoList); 



String ♦VideoDropListQ 
{ 

static String vidcoList[300]; 
Video video«global-> videos; 
int count=0; 
Boolean VideoHasFrame(); 

Dprintf("VideoDropList\n"); 
while (video! NULL) { 

if (False = = VideoHasFrame( video .global- > frames)) { 
videoList[count] = video- > name; 
count+ = l; 

}; 

video = video- > next; 

} 

videoLisiIcount] =NULL; 
SortList(videoList,count); 
retum(videoList); 
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Booican VideoHasFraine(video, frame) 

Video video; 
Frame frame; 

{ 

if (frame == NULL) retum(False); 
else if (frame- > vi<leo= = video) return(Tnie); 

else remm(VideoHasFramc(video,fhune-> next)); 

} 

void VideoLoad(w,closure,call_data) 

Widget w; 

caddr_t closure, call_data; 

{ 

Video vid=(Video)MALLOC(sizeof(VidcoRec)); 
XawListRetumSmict *name=s(XawListRenimStruct *)call_data; 
int frame, channel; 

DprintfC VideoLoad %s\n'' .name- > string); 

stn:py(vid- > name.namc- > string); 

strcpy(vid- > fUes, name- > string); 

vid- > next=global- > videos; 

global- > videos =vid; 

vid->ratc=30; 

Parse(VID_DIR,name- > string.VID^EXT); 

for (channel =0;channel < (vid- > typc= =M0N0?l:3);channel+ +) 

vid->data[channel]=(short **)MALLOC(si2eof(short *)*vid->si2e[2]); 
if (!vid->disk) for(frame=0;frame<vid->si2e[2);frame++) 
GetFraine(vid,firame); 



PCT/GB94/006r7 



/>iinr-nTitTC cucCT mill F Of!\ 



wo 94/23385 

- 374 - 

Dprimf("VideoLoad ienninated\n"); 

if (global- > batch= = NULL) ImtFrame(w,closure,call_daia); 

} 

void VideoSavc(w,closure,call_data) 

Widgei w; 

caddrj closure, call^data; 

{ 

Video video; 

XawLisiRetumStnict *namc=(XawListRemmStnict *)call_data; 
int frame; 

video = FindVideo(name- > string,globaI- > videos); 

if (video- > rilcs[01 « - 'VO') strcpy(video- > filcs,name- > string); 

SaveHeader(video); 

for (frame=0;frame<video->size[2];ftame++) { 
Boolean disk=video->disk; 

GetFrajne(video,frame) ; 
video- >disk=True; 
SaveFranie(video,£rame); 
video- > disk =disk; 
FrceFranie(video,frame); 

} 

Dprintf("VideoSave tenninatedVn"); 

} 

void VideoDTSave(w,closure,call_data) 
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caddr_t closure, call_data; 

Video video; 

HLE *fp, *fopen(); 

XawListRenimStiuct *naine=(XawListReiumStiuct *)call_data; 
char file_name[STRLENl, whole_framet512][512]; 
int frame, i, x. y, offsct(23; 
DTbeader 

heade^={"DT-IMAGE^lAl,2,"^"^l,{0,0,4,0}.l.l,0,l,{4.3}.8.1.{0.2}.{0,2}.{0.2}.{0 
,2}, "'."xwavc generated image",""}; 

I 

Dprintf("VidcoDTSave %s\n" .name- > string); 
video=FindVidco(name- > string.global- > videos); 

sprintf(nie_name, " %s%s/%s/ %s %s\0" .global- > home,IMAGE_DIR,video- > path, video- 
>files,".img''); 

offsct[0] =(512-video- > sizeI0])/2; 

offset[l] =(512-vidco- > size[l])/2; 

Qffset[0] =offsetlO] < 0?0:offsetIO]; 

offset[l] =offset[l] < O?0:offset[l]; 

fip=fopen(file_name,"w"); 

fwrite(&header. 1 ,sizeof(DTheader),lip); 

GetFrame(video,0) ; 

for(y=0;y<512;y++) for(x=0;x<512;x++) { 
int X, Y, oct; 

if (y < offset[l] 1 1 X < offset[0] 1 1 y-offsetll] > = video- > size[l] 1 1 
x-offset[0] >= video- > si2e[0]) whole_frame[y][x] =0; 
else { 

if (video- > transitype= =TRANS_Wave) { 
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CvtIridex(x-offset[0].y-offset[l], video- > sizefO), video- >size[l], video- > trans, wavelet, spa 
ce[0].&X,&Y.&oct); 

whole_franie[y](x] = 128+Round(video->data[01I0](Y*video->si2e(0]+X]*(oct = = video 
->trans.wavelet.space[0]?l:4),video-> precision); 
}else{ 

X=x-offset(0]; Y=y-offset[l]; 

whole_frame[y][x] = 128+Round(video- > data(OHO](Y*video- > sizetO] +XJ, video- > preci 
sion); 

} ' 

} 

) 

FreeFrame(video,0); 

fwriie(whole_frame,l,512*512,fp); 

fclose(fip); 

} 

void VidcoXiinSavc(w,closun;,call_data) 

Widgei w; 

caddr_t closure, call_data; 

{ 

Video video; 
HUE ♦fp, *fopen(); 

XawListRenimStnict *name=(XawListRenirnSlruct *)call_data; 
char filc_namc[STRLEN], *wholc_fTame; 
int ftame* cbanoel, i» x, y; 
ImageHeader header; 

DprintfCVideoXimSave %s\n'\nLame-> string); 
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video =FindVideo(name- > string,global- > videos); 
wholeJranie=(char *)MALLOC(video->si2e[0]*video->si2e(l]); 
if (video- > filesfO] = = '\0') strcpy(video- > files,naine- > string); 

sprintf(rile_name, " %s%s/%s/%s%s\0".global-> homeJMAGE^DIR, video- > path, video- 
> files, ".xim-); 

fp = fopen( file^name , " w " ) ; 

sprintf(header.file^venion/%8d\IMAGE^VERSION); 
sprintf(header,header_si2e/ %8d- , 1024) ; 
sprintf(header.image_width/%8d\video- > sizefO]); 
sprintf(header. image^height/ %8d" , video- > size[ 1]); 
sprintf(header.nuin_colors, " %8d" ,256); 

sprintf(header,num_chaimcls, " %8d" » video- > type= =M0N0?1 :3); 
sprintf(headcr.numj)ictures/ %8d",video- > si2e[2I); 
sprmtf(header,alpha_channcU " %4<1" ,0); 
sprintfOieader.nmlcngth," %4d'',0); 
sprmtf(header.author/ %48s",-xwave"); 
sprintfOieader.date," %32s\ "Now"); 
sprintf(hcader.program/ % 16s","xwavc"); 
for(i«0;i<256;i + +){ 

header.c_map[i][0]-(misigiied char)i; 

header.c_map[i][l]s(unsigxied char)i; 

header.c_map[i][2]=(uiisigned char)i; 

} 

fwrite(&header, 1 ,sizeof(ImageHeader),fp); 

for (frame=video->start;fTame<video->start+video->size[2];f^^ { 
GetFrame(video,framc-vidco- > start); 

for(chaimcl =0;channcl < (video- > typc== =M0N0?1 :3);chaniicl+ +) { 
for(x =0;x < video- > size[0];x + +) 

for(y =0;y < video- > sizetl] ;y ++ ) 

whole frame [x-h video- > si2e[01*y] =iic( video- > daia[chaimel] [frame- video- > startJ[Addre 
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ss(video, channel, x,y)] >> video- > precision); 

fwriie(whole_frame,sizeof (char), video- > size{0]*video- > size[ll.fp); 

) , ■ , 

FreeFranie(video.franic-video- > Stan); 

" ;} 
fclose(fjp); 

XtFree(whole_frame); , 

} . 

void VideoMacSave(w,closure,call_data) 

■ " ■ , I 

Widget w; 

caddr_t closure, call_data; ^ 

{ 

Video video; 

FILE *fp, •fopenO; 

XawListRemrnStruct *same=(XawListReturnStruct *)call_data; 
char file_name[STRL£N]. *whole_franie; 
int frame, channel, i. x, y; 

Dprintf("VidcoMacSavc %s\n".name- > string); 

video =FindVideo(name- > scring.global- > videos); 

if (video- > files[0] = « '\0') sticpy(video- > files,name- > siring); 

sprintf(file_name,"%s%s/%s/%s%s\0",global->homc.IMAGE_DIR,video->path,video- 
> files, ".mac"); 

fjp =fopen(rile_name, "w"); 

whole_frame=(char •)MALLOC(video- > sizefl] ♦video- > si2e[0]*3); 
for(frame=0;frame< video- >size[2];frame++) { 
int size=video->size[0]*video->size[l]; 
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GetFrame(video,frame); 

for(chaimel =0;channel < (video- > iype= =M0N0?l:3):channel+ +) 
for(x=0;x< video- > sizelO);x + +) 

for(y=0';y < video- > size[l] ;y + + ) 

whole_framel(x+video- > size[0]*y)*3 + channel] =itc( video- > data[channel] [frame] (Addre 

ss(video.channel,x,y)] > > video- > precision); 

fwrite(whole_frame,1.3*size,fip); 
FreeFrame(video,frame) ; 

} ■ ' , 
fclose(fp); 

XtFree(wboie_frame); 

} 

void VideoHexSave(w,closure,call_data) 

Widget w; 

caddr t closure, call_data; 



Video video; 
FILE ♦fopenO; 

XawListRemmStruct *nanie«(XawLi$tRenimStruct <')call_data; 
char file_name[STRLEN]; 
int frame, channel, i; 

Dprintf("VideoHexSave %s\n",nan»e-> string); 

video=FindVideo(name->string,global-> videos): 

if (video- > files[0] = = '\0') sircpy(video- > files,name- > string); 

spiintf(file_naine, " %s%s/ %s/%s %s\0- .global- > home,IMAGE_DIR,video- > path.video- 
> files, ".h"); 
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fp= fopen(file_namc. "w"); 

for(frame=0;frame< (video- > si2e(2] >2?2: video- >size[21);frame+ +^^ { 
int size = video- >size(l]*video->size[01; 

GetFrame(video , frame) ; 
fprintfCfp.-char 
%s%d( %dl = {\n\name- > smnglstrlen(name- > smng).n 
for(i=0;i<si2e;i++) 

fprintf(fp."0x%02x, %c" .(video- > data[0] [frame] [i] > > video- > precision)-h 128.i%20= = 
19?'\n':' •); 

fprintf(fp."\n};\n"); 
FreeFrame( video, frame) ; 

} 

fciose(fp); 

Wefme AB_WIDTH 1440 
^define AB_HHGHT 486 

void VideoAbekusSave(w,closure.call_daia) 

Widget w; 

caddrj closure, cairdata; 

{ 

AbekusCtrl ctrl=(AbekusCtrl)closure; 
FILE *fp, ♦fopenO; 
char rile_iiameISTRLEN]. ♦data=(char 
*)MALLOC(AB_WIDTH*AB_HEIGHD, zero=itc(0); 
int frame, channel, i, x. y, length=0; 
Video vids(4]; 
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Dprmtf("VideoAbelcusSave\n*); 

for(i=0;i<4;i++) 

if (Ctrl- > naines[i] ! =NULL) { 

vids[i] =FindVideo(ctrl- > iiames[i],global- > videos); 

length=length> vids[il- > size[2]?length:vids[i]- > size(2]; 

} else vids[i]=NULL; 
for(frame=0;frame < length;^rame+ +) { 

sprintf(rile_name," %d.yuv\0",frame+ 1); 
fp=fopen(file_iiame,"w"); 
for(i=0;i<4;i+ +) GetFrame(vids[il,frame); 

for(y=0;y < AB_HHGHT;y+ +) 

for(x=0;x<AB_WIDTH;x++) { 
int 

i=(x < AB_WIDTH/270: l)+(y < AB_HEIGHT/2?0:2), 

Y =y < AB_HHGHT/2?y :y-AB_HHGHT/2, 
X=(x < AB_WIDTH/2?x:x-AB_WIDTH/2)/2, 
chajmel=((x&l)= = 1)?0:((X&1)= »0)?1:2; 

if (vids[il-> type == MONO && channel! =0 1 1 
X > = vidspl- > sizelO] 1 1 Y > = vids[i]- > size[l]) data[x+y*AB_WIDTH] =zero; 

else 

data[x +y*AB_WIDtH) =itc(vids[i]- > data[chanBel][fTame][Address(vids[i],channel,X,Y)l 
> >vids[i]-> precision); 

} 

for(i=0;i<4;i++){ 

FreeFrame(vids[i] .frame); 
EraseFrame(vids[i] .frame); 

} 

fwrite(data,l,AB_WIDTH*AB_HEIGHT,fip); 
fclose(fp); 

} 

} 
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void VidcoDrop(w, closure, call_data) 

Widget w; 

caddr_t closure, cairdaia; 

{ 

Video *videos=&global-> videos, video; 
XawListRetumStruct *name=(XawListReniniSinict *)call_data; 
int channel, frame; 

Dprintf("VideoDrop %s\n" .name- > string); 
video=FindVideo(name- > sning.global- > videos); 
while (*videos! =video && ♦videos! =NULL) videos =&((* videos)- > next); 
, if (*videos!=NULL) { 

♦videos = (•videos)- > next; 

for(channel=0;channel<(vidco->type= =M0N0?l:3):channel-h +) 
if (video- > data[channcl]! =NULL) { 

for(frame=0;frame < video- > size[2];fTame+ +) 
if (video- > data[channel][frame]! =NULL) 
XtFree(video- > data[channel] [frame]); 

XtFree(video- > data[channel]); 

.} ■ 
XtFree(video); 

} 

} 

/* Obsolete 

void VideoDiff(w,closure,call_data) 

Widget w; 

caddr_t closure, call_data; 

•{ 
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XawListReturaStruct '•'naine=(XawListRetuniStruct ♦)call_data; 

Video src = Find Video(name- > string ,global- > videos) , dst = CopyHeader(src) ; 

int frame, channel, i; 

printf(" VideoDiff %s\n" , name- > string); 
sprintf(dst- > name, " %s.dif\0" , src- > name); 
for(frame =0;frame < src- > size[2] ;ftm 

GetFrame(src,fram?); 

NewFrame(dst,frame); 

for(channel=0;channel< (video- > type= =M0N0?1 :3);chamiel+ +) 
for(i=0;i< src- > si2e[l]*src- > size[0];i+ +) 

I 

dst-> data[channel][frame][i] «=src- > data[channel] [frame] [i])-(framc« «0?0:src- > data[ch 
annel][frame- 1 ] [i]) ; 

SaveFrame(dst,frame); 

FrecFrame(dst,framc); 

if (frame >0) FreeFrame(src,frame-l); 

} - 

FreeFrame(dst,src- > size[21-l); 
dst- > next = global- > videos; 
global- > videos = dst; 

} 

*/ 

void VideoClean(w,closure,call_data) 

Widget w; 

caddr_t closure, call^data; 

• { 

Video *videos=&global-> videos, video; 
int channel, frame; 
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Dprintf ( " VideoCleaii\n" ) ; 
while(*videos!=NULL) { 
video =* videos; 

if (False = = VideoHasFrame(video,global- > frames)) { 
Dprintf("Erasing video: %s\n". video- > name); 

for(channel =0;chaiinel < (video- > type= = MONO? 1 : 3); channel + +) 

if (video- >data(channel]!= NULL) { 

for(frame s=0;frame < video- > si2e[2] ;firame + -I- ) 
if (video- > data(channel] [frame] ! = NULL) 

XtFree( video- > datafchannel] [frame]); 

XtFree(video- >data[channel]); 

} 

♦videos = video- > next; 
XiFree(video); 
} else videos =&(*vidcos)-> next; 

} 

} 

lypedef struct { 

Frame framie; 

Xtlntervalld id; 

iinsigned long interval; 

long msec, shown, average; 

Pixmap *movic; 

int fho, old^fiao; 
} MovicArgRec, ♦MovieArg; 

void Projector(client_data,id) 

XtPointer client_data; 
XtlntervaUd ♦id; 
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{ 

MovieArg movieArg=(MovieArg)client_data; 

Display *dpy=XtDisplay(global->toplevel); 

struct timeval tp; 

struct timezone tzp; 

long new_msec; 

int scm=XDefaultScreen(dpy); 

movieArg- > id = XiAppAddTimeOut(global- > app_con,movieArg- > mterval,Projector,mo 
vieArg); 

gettimeofday(&Q>,&tzp); I 

ncw_mscc=tp.tv_sec*l()()0+tp.tv_uscc/l()(X); 

if (movieArg- > msec! =0) { 

movieArg- > average = (movieArg- > average*movieArg- > shown+newmsec-movieArg- 

> msec)/(movieArg- > shown+ 1); 

movieArg- > shown+ + ; 

} 

movieArg- > msec =new_mscc; 

XCopyArea(dpy, movieArg- > movie[movieArg- > fho],XtWiiidow(movieArg- > frame- > i 
mage_widgei),DefaultCjC(dpy ,scni),0,0,movieArg- > frame- > video- > size[G]»movieArg- 

> frame- > video- > size[l], 0,0); 

movieArg- > ftio =movieArg- > fno= =movieArg- > frame- > video- > si2e[2]-l?0:movieAr 
g->fno+l; 

} 

void StopMovie( w ^closure ,call_data) 
Widget w; 
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caddrj closure, call^data; 

{ . 

MovieArg movieArg= (Movie Arg)closure; 
Display *dpy=XtDisplay(global->toplevel); 

int i; 
Arg args[ll; 

XtRemoveTimeOut(movieArg- > id); 

Dprintf("Movie showed %d frames at an average of %f 
fps\n" .movieArg- > shown, lOOO.O/CnoaOmovieArg- > average); 

for(i =0;i < movieArg- > firame- > video- > sizeI21;i + +) 
XFreePixmap(dpy,movieArg- > niovie[i]); 

XtFrce(movieArg- > movie); 

XtSetArg(args[01,XtNbimiap,UpdateImage(movieArg- > frame)); 
XtSetVaiues(movieArg- > frame- > image_widget,args,ONE): 
XSynchronize(dpy .False); 

} 

#define MOVIEJCONS 1 

void Movie(w,closuie,call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

Video video=((Frame)ciosure)-> video; 

MovieAig inovieArg=(MovieArg)MALLOC(sizeof(MovieArgRfic)); 
Widget shell=ShellWidget("movie",XtParent(w),SW_over,NULL,NULL), 
form=FormatWidget("movie_form",shell), 
widgets[MOVIE_ICONS] ; 
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Display *dpy=XtDisplay(globai->toplevel); 

Fomliem items[]={ 

{ "moviejiop" , "stop" .O.O.FWjcon,NULL) . 

}; ^ 

XiCallbaclcRec callbacksD={ 

{StopMovie.(caddr_t)movieArg}, 
{Free,(caddrJ)movieArg} , 
{Destroy , (caddr_t)shell} , 
{NULL,NULL}, 

); 

iitt i; 

XGCValues values; 
GC gc; 

Dprintf("Movie\n"); 

FillFonn(form,MOVIEJCONS.items,widgets,caUbacks); 
XtPopup(sheU,XtGrabExclusive); 

values.foreground=255; 
values.background'sO; 

gc=XtGetGC(XtPareni(w),GCForcground | GCBackground.&values); 
movie Arg- > frame = (Frame)closure; 

movieArg->movie=(P«inap*)MAIXOC(video->size[2]ni2eof(Pimap^ 
movieArg- > old.fiio » movieArg- > frame- > frame; 

for(i=0;i<video->5ize[2];i++) { 
char fno[STRLENl; 

spriiitf(fho, " %03d\0",i+ video- > start); 
movieArg- > frame- > frame=i; 
GetFrame(vidco,i); 

movieArg- > movie[i] =Updatelmage(movieArg- > frame); 
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XDrawImageString(dpy .movicArg- > movie(il,gc. video- > size[0]-50. lO.fno.3); 

XCopyArsafdpy.movieArg- > movie[il,XtWindow(movieAxg- > frame- > image_widget).D 
efaultGC(dpy.O),O.O.video- > size[0],video- > size(l],0,0); 

movicArg- > frame- > frame = movie Arg- > old_fno; 

FreeFrame(video,i); 

} 

XlDestroyGC(gc); 

movicArg- >fno=0; 

movicArg- > msec = 0; 

movicArg- > shown -0; 

movicArg- > average =0; 

movicArg- > interval = 1000/video- > rate; 

movicArg- > id=XtAppAddTimeOui(global- > app_con.movieArg- > intervaI,Projector,mo 

vicArg); 

XSynchronize(dpy .True); 

void Compare(w,closure.cail_data) 

Widget w; 

caddr_t closure, call_data; 

{ 

XawListRetumStruct *iiame=(XawListRemraStruct *)caU_daa; 
Video src=(Video)closure, dst=FindVideo(name->string,global-> videos); 
int chamiels=src->type= =MONO 1 1 dst- > type == MONO? 1:3, channel, 
values=0, x, y, 

frames = src- > si2eI2] > dst- > si2e[2]?dst- > size(21 rsrc- > size[2] , 

frame; 
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■ double mse; 
Message msg'sNewMessage(NULL,400); 
XtCallbackRec callbackst] = { 

{CloseMessage,(cacldr_t)msg}, {NULL,NULL}, 

}; 

msg->rows=frames>5?10:2*frames; msg->cols=40; 

if (global- > batch= =NULL) 
MessageWmdow(FmdWidget(•'f^m_compare^w),msg/Compa^e^Tme,callbacks); 

for(frame=0;frame < frames;frame+ +) { 

Boolean srcp=src-> precision >dst-> precision; 
int eiT_sqr=0, 

precision= srcp?src- > precision-dst- > precision.dst- > precision-sre- > precision; 

Mprintf(msg/Compare: %s%03d and 
%s%03d\n",src- > namcsrc- > start+framcdst- > name.dst- > start+framc); 

GetFrame(src,frame): 
GetFraine(dst,&ame): 

for(chamiel=0;chamiel<chai]ziels;channel-t-+) { 

values + = Size(src- > size[l] > dst- > size[l)?dst:sn:,channel. l)*Size(sic- > si2e[0] > dst- > s 
ize[0]?dst:src,chan]iel,0); 

for(y =0;y < Size(src- > size(l] > dst- > sizc(l]?dst:src,channel,l);y + +) 

for(x=0;x < Si2e(src- > si2e[0] > dst- > size[0]?dst:src,chamiel,0);x+ { 

int 

err=(src- >data[channel][frame]Ix+Size(src,channel,0)*y] < < (srcp?0:precision))-(dst-> 
data(channel][frame][x+Size(dst,channel,0)*yl < < (srcp?prccision:0)); 

err_sqr+=err*en; 

} 
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} ' 

FreeFrame( src , frame ) ; 
FreeFrame{dsi, frame) ; 
mse=(double)err_sqr/(double)( values); . 

Mprintf(msg, "Error %d MSE %f PSNR 
%f\n\erT_sqr.mse J0*logl0(pow((pow(2.0.(double)(8+(srcp?src- > precision:dst- > precis 

ion)))-l).2.0)/mse)); 

Mflush(msg); 

} 

} 

void BatchCompare(w,closure.caU_data) I 

Widget w; ^ 
caddr_t closure, call_dau; 

{ 

String name*(StriDg)closure; 

closure =(caddr_t)FindVideo(name, global- > videos); 
Compare(w,closure,can_data); 

} 
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source/xwave.c 



^include "../include/xwave.h" 

^include <Xll/Xresource.h> 

#include <X11/Intrinsic.h> 

^include <X11/Quarks.h> 

extern Palette ReOrderPalettesO; 

extern void NameBunonO; 

extern void ImageNotifyO; 

extern void ParseO; 



^define 


IconPath 


"bionaps" 


#defme 


IconFile 


**xwave. icons 


^define 


CompressPath 




^define 


CompressExt 


".compress" 


#defme 


PaletcePath 


fl H 


#defme 


PalctieExi 


".pal" 


Global 


global; 





String ChannelName[3][4]a{ 

{"GreyScale" ,NULL,NULL,NULL}, 
{"Red "."Green","Bluc "."Color"). 

{•Y-Lumuiiance","U-Chroine "."V-Chrome "."Color "}, 

}: 

#defmc XtNdebug "debug" 
#define XtNbatch "batch" 
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static XiResource resources{l = { 

(XtNdebug, XtCBoolean. XtRBoolean. sizeof(Boolean), 
XtOffsei(Global,debug). XtRString. "false"}. 
{XiNbaich, XiCFile, XiRSiring, sizeof(String). 
XiOffset(GIobal.batch), XtRString. NULL}, 

}• 

static XrmOpiionDescRec options[] = { 

{ "-debug", " *debug" .XnnopiionNoArg. "tnie"} . 

{ "-batch" , ••*batch" .XnnopiionSepArg.NULL} , 

};' 

static Boolean CvtStringToPixel20; 
#if defined(_STDC_J 

externalref XtConvertArgRec const colorConvenAigs(2); 
#eise 

exteraalref XtConvertArgRec colorConvertArgsPl; 
#endif 

static String fallback_resourcesD={ 

"*copy video*Toggle*translations: #override \\n <BtnlDown> , < BtnlUp> : 

seiO notilyO". 

"*copy_video*copy*state: true", 

NULL, 

}: 

XtActionsRec actionTableO = { 
{ "NameButton" .NamcButton} , 

}; 

main(argc , argv , envp) 
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int argc; 

char *argv[], *envp(]; 

{ , ■ 

void InitPixiDapsO, InitActionsQ, InitMainO, InitEnvQ, InitDitherO, DispatchQ; 

GlobalRec globalrec; 

global =«&globalrec; 
global- > videos = NULL; 
global- > frames = NULL; 
global- > pointssNULL: 

InitEnv(envp); ' 

global- > toplevel » XtAppImtiaIize(&(global- > app^con) , "xwave " ,optioiis,XtNumber(opdo 
ns),&argc,argv,fallback_resources,NULL,ZERO); 

XtGetApplicationResources(global- > topleveI,globaI,resouices,XtNumber(resouices),NUL 
L,ZERO); 

if (global- > batch! =NULL) { 

Parse(BATCH_DIR,global- > batch,BATCH_EXT); 

if (global- > baichjist! s NULL) Dispatch(global- > batch Jist); 

} 

if (global- > batch- = NULL) { 

XtAppAddActions(global- > app_con,actionTable,XtNumber(actionTable)) ; 

XtSetTypeCoiweiter(XtRStricg,XtIU'ixel,CvtStnngToPixe]2,coloiConvertArgs,XtNum^ 
(colorConvertArgs),XtCacheByDisplay,NULL); 

if (global- > debug) Dprintf("Xwave Debugging Output\n"); 

InitVisualO: 
InitDitherO; 

ImtPixmaps(IconPath,IcoxiFile); 
Parse(PaleoePath,"xwave",PaletteExt); 
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global- > palettes = ReOrderPalenes(global- > paleties.globaJ- > palenes); 

InitActions(global- > app_con); 

IniiMainO; 

XLRealizeWidget(global->!oplevel); 
XtAppMainLoop(global- > app^con); 

} 

} 

void InitEnv(envp) 
char *envpn; 

{ 

String home = NULL, xwave=NULL; 

Dprintf("Initializing enviromentVn'); 
while(*envp!«NULL) { 

if(!stnicmp(*envp."HOME= ",5)) home=(*eiivp)+5; 

if(!stmcmp(*envp, "XWAVE= " ,6)) xwave=(*envp)+6; 

envp++; 

if (xwave!=NULL) sprintf(global->lianie,"%s/",xwave); 
else sprintf(global- > home, " %s/xwave/" .home); 

} ■ 

#define HHGHT 14 
void InitPixinaps(path,file) 
char •file, *path; 

{ 
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FILE -fip, *fopen(); 
Icon icons; 
chai pad[1001; 

Display *dpy=XtDisplay(global->ioplevel); 

int i, j, sink. scrn=XDefaultScrcen(dpy), depth=DisplayPlanes(dpy.scni), 

bpl = (global- > levels*depih+7)/8; 
char data[HEIGHT*bpl]; 
Xlmage 

*image=XCrcateImage(dpy,global- > visinfo-> visual,depth,ZPixmap,0,data,global- > leve 
ls.HEIGHT,8,bpl); 

sprintf(pad," %s%s/ %s\0" .global- > home,path,file); 
if (NULL == (fip=fopen(pad,"r"))) { 

Eprintf("Can't open file %s\ii", pad); 

cxitO; 

}, . 

fscanf(fp, " %d\n" ,&global- > nojcons); 

global- > icons=acon)MALLOC((l +global- > no_icons)*sizeofaconRec)); 

for(i=0;i < global- > no_icons;i ++) { 

global- > icons[i].name=(String)MALLOC(100); 

fscanf(fip, " %s\n" .global- > icons[i] .name); 

sprintf(pad,"%s%s/%s\0".global->bomc,path,global->icons[i].name); 

XReadBitmapFileC 

XiDisplay(globaI- > toplcvel), 
XDefaultRootWindow(dpy), 



&global- > icons[i].width. 
&global- > icons[i]. height, 
&global- > icons[i].pixmap, 
&sink, 
&sink 

); 
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} 

global- > icons(global- > nojcons). name =(Strmg)MAULOC( 100); 
strcpy(global- > icons(global- > no_iconsJ .name, "colors") ; 
global- > icons[global- > no_icons].widih=global-> levels; 
global- > icons(global- > no_icons] .height = HEIGHT; 
for(i =0;i < global- > levels;! -I- -H) 

for(j =0;j < HEIGHT;j + -»-) XPuiPixel(image,i,j,i); 

global- > iconsCglobal- > no_icons].pbunap=XCreatePixmap(dpy,XDcfaultRootWindow(dp 
y),global- > levels,HEIGHT,depth); 

XPutImage(dpy .global- > icons[global- > noJcons].pixmap,DefaultGC(dpy,scrn),image,0|,0 
,0,0.global- > levels,HEIGHD; 

global- >no_icons++; \ 

XtFree(image); 

fclose(fp); 

} 

#defme doDe(type, value) \ 
{\ 

if (toVal->addr != NULL) { \ 
if (toVal->size < sizeof(type» { \ 

toVal->size = si2eof(type): \ 

return False; \ 

}\ 

*(type*)(toVal->addr) = (value); \ 

} \ 

else { \ 

static type static_val; \ 

static_val = (value); \ 

toVal->addr = (XtPointer)&static_val; \ 

} ^ 
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toVal->si2e = sizeof(type); \ 
return True; \ 

} ; ■ ■ 

#defme dist(colora.colorb) \ 

abs(colora.red-colorb.red)+abs(colora.green-colorb.green)+abs(colora.bluc-colorb.bluc) 

static Boolean CvtStringToPixel2(dpy, args, num.args, fromVal, toVal, closure_ret) 
Display* dpy; 
XrmValuePtr args; 
Cardinal *mini_args; 
XrmValuePtr fromVal; 
XrmValuePtr toVal; 
XtPointer *closure_ret; 



String 


str = (String)fromVal->addn 


XColor 


scrcenColor; 


XColor 


exactColor; 


Screen 


♦screen; 


Colonnap 


colormap; 


Stams 


status; 


String 


params[l]; 


Cardinal 


Hum jparams = 1 ; 



Dprintf("Convert string to pixel 2\n"); 
if (*num_args ! = 2) 

XtAppErrorMsg(XtDisplayToApplicationContext(dpy). "wtongParameters" 

"cvtStringToPixer, 

"XtToolkitError". 
"String to pixel conversion needs screen and colormap arguments", 
(String *)NULL, (Cardinal *)NULL); 
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screen = •((Screen **) args[01.addr); 
colonnap = "((Colonnap *) args[ll.addr); 

if (!strcmp(str,XtDefaullBackground)) ( 

*closure_rei - False; 
done(Pixel,WhitePixelOfScreen(screen)); 

} 

if (!strcmp(str,XtDefaultForeground)) { 

*closure_ret = False; 
done(Pixel,BlackPixelOfScreen(screen)); 

} 

paiains[0]»str; 

if (0==XParseColor(DisplayOfScreen(scTeen),colomaap,sir,&screenColor)) { 
XtAppWanimgMsg(XtDisplayToApplicationContext(dpy). "noColormap" 

"cvtStringToPixel", 

"XtTooUdtError", "Cannot parse color: \"%s\"", 

params,&num _params); 

remm False; 
}else{ 

if (0= =XAllocColor(DisplayOfScreen(screen),colonnap,&screenColor)) { 
int i, delta, closest=0; 
XColor colors[global-> levels]; 

for(i=0;i<global->levels;i++)colors[il.pixel=i; 

XQueryColors(DisplayOfScreen(screen),colonnap,colcrs,global- > levels); 
delta sdist(screenColor,colors[0]): 
for(i=l;i<global->levels;i++) { 

int delta new=dist(screenColor,colors[il); 



if (delta^new < delta) { 
delta =delta_new; 
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closesi=i; 

} 

} 

Dprintf( "Closest color to %s is pixel %d red %d green %d blue 
%d\n".str.colors[clos€stl.pixcl.colors[closestl.red,colors(closestl.green,colors(closestl.blue 

); 

*closure_rec = (char*)True; 
done(Pixel, closest); 
} else { 

♦closure_ret = (char*)True; 
done(Pixel, screcnColor .pixel); 

. } ■ , ' 

} 

} 

void Dispatch(list) 
Batch list; 

-{ 

if (list- > next! = NULL) Dispatch(list- > next); 
(list- > proc)(NULL,list- > dosure.list- > call_data); 
if (list- > closure! = NULL) XtFree(list- > closure); 
if (list- > call_data! = NULL) XtFree(list- > call_data) ; 
XtFreedist); 



void BatcbCtrl(w,closure,call_data) 

Widget w; 

caddr t closure, call data; 
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DprintfCBatchCtrlVn"); 
global- > batch =(String)closure: 

} . . 

void UnixShell(w,closure,call_data) 
w; 

closiire, cairdata; 
{ 

if (-1 s =Fork((char **)closure)) Eprintf( "Unable to fork\n"); 

} 

void InitDitherQ 

i, j, k. 1, 

din4{4]l4]«{ 

0, 8. 2, 10, 
12, 4, 14, 6, 
3. 11. 1, 9. 
15. 7. 13. 5 

}; 

for(i=0;i<4:i++) 

for(j=0;j<4y++) 

for(k=0;k<4;k++) 

for(l=0;l<4;l++) 

global->dither[4*k+ill4*l+j]=(dm4[i][j] < <4)+dm4[k][ll; 

} 



Widget 
caddr_t 



{ 

im 
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isoutce/Copy.h 



typedef struct { 
Video video; 

char name[STRLEN] , src_name[STRLEN] ; 
int UVsample[2]; 
int mode; 

Widget radioGroup; 
) CopyCtrlRec, ♦CopyCtrl; 
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source/Gram.y 

%{ 
/* 

* Grammar for files: .elo 
*/ 

^include "../indude/xwavch" 
^include "Klics.h" 
#mclude "Transform.h" 
^include "Copy.h" 
^include "Video.h" 
extern void VideoLoadQ; 
extern void VideoSaveO: 
extern void VideoDropO; 
extern void ImpoitKlicsO: 
extern void VideoAbekusSaveQ; 
extern void UnixSheilQ; 
extern void BatchCompCtrlO; 
extern void BatchTransCalQ; 
extern void BatchCopyCtrlQ; 
extern void BatchCompareO; 
extern void BatchCtrlO; 
extern CompCtrl InitCompCtrlQ; 
extern CopyCtrl InitCopyCtrlO; 
extern TransCtrl InitTransCtrlQ; 

static cbar "^tr; 
void NewBatchO; 

%} . 
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%union 

{ 

double fnum; 

ini num; - , 

char *ptr; 

Boolean bool; 

}: 

%token SIZE TRANSFORM TRANSFORM_NONETRANSFt>RM_WAVE PATH 
%token nLE_PAL PALETTE RANGE UNE 

%token FILE_V1D TYPE FORMAT_M0N0 FORMAT.RGB FORMAT_YUV 
RATE DISK GAMMA PATH FILES START END LEN DIM HEADER OFFSETS ^ 
NEGATIVE PREaSION 

%token FILE_BAT LOAD SAVE SAVE_ABEKUS COMPARE DROP 

COMPRESS VIDEO_NAME STATS_NAME BIN_NAME 

%token STILL_MODE VIDEO_MODE AUTO_Q QUANT_CONST 

THRESH^CONST BASE_FACTOR DIAG_FACTOR CHROME_FACTOR 

%token DECISION DEC_MAX DECJIGABS DEC_SIGSQR FEEDBACK 

FILTER FLT_NONE FLT_EXP CMP_CONST SPACE LEFT_BRACE RIGHT_BRACE 

DIRECTION 

%token FPS BITRATE BUFFER XWAVE SHELL IMPORT_KUCS 
%token COPY DIRECT^COPY DIFF LPF_WIPE LPF_ONLY RGB_YUV 
%token <num> NUMBER 
%token <ptr> STRING 
%tokeii <fiium> FNUMBER 
%token <bool> BOOLEAN 

%type < □um> number video_typc decision filter 

%type <ptr> string 

%type <fiium> ftnimber 

%type <bool> boolean 
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%stan wait 

%%. 

wait : 

I pal_id pal_dcsc 
j video_id video_dcsc 
I bai_id bat_desc bat_end; 

pal_id : HLE.PAL { 

Dprintf("Gram: palette file %s\n". global- >parse_rile); 

}; 

videojd : FILE_VID { 

Dprintf("Gram: video file %s\n" .global- > parse_file); 
global- > videos- > start* 1 ; 
global- > videos- > size[2] = 1 ; 

}; 

bat_id : FILE_BAT { 

Dprintf("Gram: batch file %s\ii", global- >parsc_file); 

}: 



pal_desc 



pal_desc palette LEFT^BRACE mappings RIGHT^BRACE; 



palette : PALETTE string { 

Palette pal=(PaIette)MALLOC(sizeof(PaletteRec)); 

Dprintf("Gram: palette %s\n", $2); 
stn:py(pal- > name,$2); 
pal- > mappings = NULL; 
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pal- > ntxi = global- > palencs; 
global- > palettes=pal; 
global- > no j)als-i- + ; 



mappings 



mappings mipping; 



mapping : RANGE niunbcr number LINE number number { 

Map map=(Map)MALLOC(sizeof(MapRec)); 

Dprintf("Gram: Range %d to %d m=%d c=%d\n\$2,$3,$5,$6); 

map->start=!$2; 

niap->fmish=$3; 

map->m-$5; 

map->c=$6; 

map- > next-global- > palettes- > mappings; 
global- > palettes- > mappings =map; 

. ■ }; 

vicieo_desc : video_defs { 

if (global- > videos- > si2e[01 = =0 && 

global- > videos- > size(l] = =0) { 

global- > videos- > sizelO] = global- > videos- > cols; 
global- > videos- > si2e[l] =global- > videos- > rows; 

} 

>; 

video_defs 

I video_defs video^def ; 
video def : PATH string { 
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DprintfCVideo path %s\n".$2); 
strcpy(global- > videos- > path.$2) ; 

} 

j FILES string { 

Dprinif( "Frames stored in %s\n".$2); 
strcpy(global- > videos- > riles,$2) ; 

} 

j TYPE video_type { 

String typesD«{"Mono"/RGB","YUV-}; 

Dprintf("Video type: %s\n",types[$2]); 
global- > videos- > type = (VideoFonnat)$2; 

} 

I RATE number { 

Dprintf("Video rate %d fps\n",$2); 
global- > videos- > rate = $2; 

} 

I DISK { 

Dprintf("Frames on disk\n"); 
global- > videos- > disk = True; 

} 

I GAMMA { 

Dprintf("Gamma corrected\n"); 
global- > videos- > gammasTrue; 

} 

I NEGATIVE { 

Dprintf("Negative video\n"); 
global- > videos- > negative = True; 

} 

I TRANSFORM video_transform 
I START number { 

Dprintf(" Video start %03d\n".$2); 
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global- > videos- > sian= $2; 

} 

I END number { 

Dprmtf( "Video end %03d\n",$2); 

global- > videos- > size[2] = $2-global- > videos- > stan + 1 ; 

} 

j LEN number { 

Dprinif(" Video frames %d\n",$2); 
global- > videos- > sizeI2] = $2; 

} 

j DIM number number { 

Dprintf( "Video dimensions %d %d\n",$2,$3); 
global- > videos- > cols=$2; 
global- > videos- > rows«$3; 

} 

I HEADER number { 

Dprintf( "Video header size %d\n",$2); 
global- > videos- > offset»$2; 

} 

I OFFSETS number number { 

Dprintf("Video offsets %d %d\n",J2,$3); 
global- > videos- > x_offsct=$2; 
global-> videos->y_offeet=$3; 

} 

I SIZE number number { 

Dprintf(" Video size %6 %d\n\$2,$3): 
global- > videos- > size[0] =$2; 
global- > videos- > size[l] =$3 ; 

} 

I PRECISION number { 

Dprintf("Video precision %d bits\n",8+$2); 
global- > videos- > precision = $2; 
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video_type : FORMAT_MONO { $$ = (int)MONO: } 
I FORMAT_RGB { $$=(ini)RGB; } 
I FORMAT_YUV number number { $$=(int)YUV; 

global- > videos- > UVsampie[0] =$2; global- > videos- >XJVsample(l] =$3; } ; 

video_transform : TRANSFORM_NONE { 

global- > videos- > trans.iype=TRANS_None; 

. } 

I TRANSFORM_W AVE number number boolean { 
Dprintf( "Video wavelet tranfoimed %d %d 

%s\n",$2,$3,$4?"Tme" : "False"); 

global- > videos- > trans.type=TRANS__Wave; 
global- > videos- > trans. wavelet.space[0] =$2; 
global- > videos- > trans. waveiet.space[l] =$3; 
global->videos->trans.wavelet.dim>$4; 

}. 

baiend 

I XWAVE { 

Dprintf("Gram: XWAVE\n"); 
NewBatch(BatchCtrl.(caddrj)NULL,NULL); 

}: 

bat_desc : bat_cmds { 

Dprintf("Gram: End of batch file\n"); 



bat cmds 



j bai_cinds bat_cmd; 
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bat cmd : siinple_cmd 

I complex^cmd 



simple_cmd : LOAD string { 

XawListRcturnStruct *list_return=(XawLisiReturnStnict 

*)MALLOC(sizeof(XawListReturhStnict)); 

Dprintf("Gram: LOAD %s\n".$2); 
list_return- > string = $2; 

NcwBatch(VideoLoad,NULL,(caddrj)list_renim); 

} 

I SAVE string { 

XawListRetumStruct *list_retum= (XawListRcturnStruct 

*)MALLOC(si2eof(XawListRetumSiruct)); 

Dprintf("Gram: SAVE %s\n",$2); 
list_retam- > string s $2; 

NewBatch(VideoSave,NULL,(caddrj)list_renim); 

} . 

I SAVE_ABEKUS strii^ string string string { 
AbekusCtrl 

Ctrl = (AbelaisCtrl)MALLOC(sizcGf(AbekusCtrlRec)); 



%s\n",$2,$3,$4,$5); 



Dprintf("Gtam: SAVE_ABEKUS %s %s %s 

strcpy(ctrl- > names[0] ,$2); 
stn:py(ctrl- > names[l] ,$3); 
strq>y(ctrl- > names[2] ,$4); 
stn:py(ctrl- > names[3] ,$5); 
NewBatch(VideoAbekusSave,(caddr_t)ctrl,NtJLL); 
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j COMPARE string sinng { 

XawLisiRetumSmict *list_retuni=(XawListRetumSinict 
*)MALLOC(sizeof(XawListRetumStruci)): 

DprintfCGram: COMPARE %s with %s\n",$2,$3); 
list_reiurn- > string = $2; 

NewBatch(BatchCompare,(caddr_t)$3,(caddr_t)Iist_retum); 

• } 

I DROP string { 

XawListRetumStiuct *list_retum=(XawListRctumStruct 
*)MALLOC(sizeof(XawListRetuiiiSiruct)): 

Dprintf("Grain: DROP %s\n",$2); 
lisr_renim- > string = $2; 

NewBatch(VideoDrop,NXJLL,(caddr_t)list_retum); 

} 

I IMPORT_KUCS string { 

XawListRenimStruct •list_retum=(XawListRetumStnict 
*)MALLOC(sizeof(XawListRetumStruct)); 

Dprintf("Gram: IMPORT_KLICS %s\n*,$2); 
list_retum- > string=$2; 

NewBatch(ImportKlics,NULL,(caddr_t)list_renmi); 

> 

I SHELL string { 

char **argv, *str=$2; 

int c, argc»l, len«strlen(str); 

Dprintf( "Shell %s\n",str); 
for(c=0;c<len;c++) if (str[c] ==' ') { 

str(cl = '\0'; 

a,rgc++; 
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} 



argv=(char **)MALLOC((argc+l)*sizeof(char *)); 
argc=0; 

for(c=0;c < len;c+ = 1 +strlcn(str+c)) { 
argv[argc]=(char 
*)MALLOC((strlen(str+c)+l)*sizeof(char)); 

strcpy (argv(argc] ,str + c) ; 
argc++; 

} 

argv[argc] = NULL; 

NewBatch(UnixShell,(caddr_t)argv,NULL); 

}; 

complex_cmd : compress LEFT_BRACE coinp_args RIGHT_BRACE 

i transfonn LEFT.BRACE traiis_args RIGHT.BRACE 
I copy copy_arg; 

compress : COMPRESS string { 

CompCtrl ctrl«IiutCompCtrl($2); 



DprintfCGram: COMPRESSXn"); 
NewBatch(BatchCompCtrl,(caddr_t)ctrl,NULL); 



}; 



transform : TRANSFORM string { 

TransCtrl ctrl=InitTransCtrl($2); 



Dprintf("Gram: TRANSFORM\n"); 
NewBatch(BatchTransCtrl,(caddr_t)ctrl,NULL): 



}: 



copy 



COPY string string { 
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CopyClrl ctrl=IniiCopyCtrl(52); 
Dprintf("Gram: Copy\n"); 
strcpy(ctrl- > name.SS); 

NewBatch(BatchCppyCirl.(caddr_i)ctrl,NULL); 



}; 



comp_args 



trans_args 



comp_args conip_arg; 



traiis_args trans_arg; 



copy_arg : DIRECT_COPY number number { 

Dprintf("Gram: Direct Copy (sample %d %<i)\n",$2.$3); 
((C(^yCtrl)global- > batchjist- > closure)- > mode = 1 ; 

((CopyCirOglobal- > batchjist- > closure)- > UVsamplelO] = $2; 

((CopyCtrl)global- > batch_Ust- > closure)- > UVsample[l ] = $3; 

} ' 

|DIFF{ 

Dprintf("Gram: Diffeiance Copy\n"); 
((CopyCtrl)global- > batch Jist- > closure)- > mode = 2; 

} 

j LPF_WIPE { 

Dprintf("Gram: LPF zero\n"); 

((Copy CtrI)global- > batchjist- > closure)- > mode « 3 : 

} 

I LPF_ONLY { 

Dprintf("Gram: LPF only\n"); 

((CopyCtrl)globai- > batchjist- > closure)- > mode=4; 

} 



\ 
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I RGB_YUV { 

DprintfCGram: RGB/YUV\n"); 

((CopyCtrl)global- > batchjist- > closure)- > mode=5; 

} 

I GAMMA { 

DprintfCGram: Gamma convert\n"); 
((CopyCtrl)global- > batchjist- > closure)- > mode =6; 

}; 

coinp__arg : VIDEO_NAME string { 

Dprintf("Gram: Compress name %s\n", $2); 

strcpy(((CompCtrl)global- > batchjist- > closure)- > name,$2); 
} 

I STATS_NAME string { 

Dprintf("Gram: Stats name %s\n'',$2); 

strcpy(((CompCtrl)global- > batchjist- > closure)- > stats_name,$2); 

((CompCtrl)global- > batchjist- > closure)- > stats_switch «True; 

. } 

\ BIN_NAME string { 

Dprintf("Gram: Bin nana %s\n*,$2); 

strcpy(((CompCtrl)global- > batchjist- > closure)- > bin_iiame,$2); 

((CompCtrDglobal- > batch_list- > closure)- > bin_switch= True; 
} 

I STILL_MODE { 

Dprintf("Gram: StillXn"); 

((CompCtrl)global- > batchjist- > closure)- > stillvid=True; 

} 
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I VIDEO_MODE { 

DprintfCGram: VideoNn"); 

{(CompCtrl)global- > batchjist- > closure)- > stillvid = False; 

.) ■ , , " 

I AUTO_Q boolean { 

Dprintf("Gram: Auto^q %s\n".$2?"True":"False"); 
((CompCtrl)global- > batch_list-> closure)- > auto_q = $2 ; 

■ . . - } 

I QUANT_CONST fhumber { 

Dprintf("Grain: Quant const %f\n",$2); 

((CompCtrl)global-> batchjist- > closure)- >quant_const»$2; I 

' } - , 

I THRESH_CONST fnumber { 

DprintfCGram: Thresh const %f\n", $2); 

((ConipCtrl)global- > batchjist- > closure)- > thresh_const=$2; 

} ■ ■ ■ ■ 

I BASE_FACTOR number fnumber { 

Dprintf("Gram: Base factor oct %d=%An",$2,$3); 

((CorapCtrl)giobal- > batchjist- > closure)- > base_fiictors[$2] = $3 ; 
} 

I DIAG_FACTOR fnumber { 

Dprlntf("Gram: Diag factor %An",$2); 

((CompCtrl)global- > batchjist- > closure)- > diag Jactor = $2; 

} 

I CHROME_FACTOR fnumber { 

Dprintf("Gram: Chrome factor %An",$2); 

((CompCtrl)global- > batch_list- > closure)- > chrome_factor=$2; 
} 
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I DECISION decision { 

DprintfCGram: Decision changed\n"): 
((ConipCtrl)global- > batchjist- > closure)- > decide = $2; 

} 

I FEEDBACK number { 

((CompCirl)global- > batchjist- > closure)- > feedback = $2 ; 
((CompCu-I)global- > baichjist- > closure)- > auio_q = True; 

} 

I FILTER filter { 

String filters[2] = {"None", "Exp"}; 
Dprintf("Gram: Filter %s\n",filters[$2]); 
((CompCtrl)global- > batchjist- > closure)- > filter=$2; 

) 

I CMP_CONST fiiumber { 

DpriatfCGiam: Comparison %f\n",$2); 
((CompCtrl)global- > batchjist- > closure)- > cmp_const = $2; 

} 

I FPS foumber { 

Dprintf("Gram: Frame Rate %f\n",$2); 
((CompCtrDglobail- > batchjist- > tlosure)- > ^s«$2; 

I BITRATE number { 

Dpnntf("Gram: %dx64k/s\n",$2); 

((CompCtrOglobal- > batchjist- > closure)- > bitrate = $2; 

} 

I BUFFER { 

Dprintf("Gram: Buffer on\n"); 

((CompCtrl)global- > batchjist- > closure)- > buf_switch=Tiue; 

}; 

decision : DEC_MAX{ $$ = 0; } 
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I DEC_SIGABS { $$ = 1; } 
j DEC_SIGSQR { $$ = 2; ); 

niter : FLT_NONE { $$ = 0; } 

I FLT_EXP { $$ = 1. } ; 



trans_arg : V1DE0_NAME string { 

Dprintf("Grain: Transfonn name %s\n",$2); 

sircpy(((TransCtrl)global- > batchjist- > closure)- > name,$2); 
} 

I DIRECTION boolean { 

Dprintf("Gram: Direction %s\n",$2?"Tnie": "False"); 
((TransCtrl)global- > batchjist- > closure)- > dim=$2; 

. }' 

I SPACE number number { 

Dprintf("Gram: Space %d %d\n",$2,$3); 
((TransCtrDglobal- > baich_list- > closure)- > space(Oi =$2; 
((TransCtrDglobal- > batchjist- > closure)- > space[l] = $3 ; 

} 

I PREaSION number { 

Dprintf("Gram: Precision %d bits\h",8+$2); 
((TransCtrl)global- > batchjist- > closure)- > precisionas$2; 

boolean : BOOLEAN { $$ = $1; }; 

string : STRING { 

ptr - (char *)nialloc(strien($l)+l); 
strcpy(ptr,l+$l); 
ptr(strlen(ptr)-l]='\0*; 
$$ = ptr; 
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}: 

fnumber : FNUMBER { $$ = $1; }; 
number : NUMBER {$$ = $1;}; 
%% 

yyerror(s) char *s; { 

Eprintf("Gram: error %s\n",s): 
exit(3); 

} 

void NewBatch(proc,closure,call_data) 
Proc proc; 

caddr_t closure, call_data; 

{ 

Batch bat^(Batch)MALLOC(sizeof(BatchRec)); 

bat- > proc =proc; 
bat- > closure ^closure; 
bat- > call^data =call_data; 
bat- > next = global- > batch Jist; 
global- > batchjist=bat; 

} 
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source/Klics.h 



/* Block size - no not change */ 
#define BLOCK 2 

rypedef int Block[BLOCK] [BLOCK]; /* small block */ 
/* tokens */ 

#defme TOKENS 15 

#define ZERO_STILL 0 
#define NON_ZERO_STILL 1 
#defme BLOCK_SAME 2 
#defme ZERO_VID 3 
#defuic BLOCK_CHANGE 4 
#defme LOCAL_ZERO 5 
#defme LOCAL_NON_ZERO 6 
#defuie CHANNEL_ZERO 7 
#defme CHANNEL_NON_ZERO 8 
#derme OCT_ZERO 9 
#defme OCT_NON_ZERO 10 
Mefine U>F_ZERO 11 
#defiiie LPF_NON_ZERO 12 
#defme LPF_LOC_ZERO 13 
Idefrne LPF^LOC_NON_ZERO 14 

static int token_bits[TOKENS] 
={1.1,1.2.2.1,1.1,1.1.1.1,1.1,1}: 

static unsigned char token_codes[TOKENS] = {0,1,0.1,3,0,1,0,1,0,1,0,1,0.1}: 
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/* decision algorithms */ 
#dermc MAXIMUM 0 
#define SIGABS 1 
#defme SIGSQR 2 

/* compression modes */ 
#defme STILL 0 
#defmeSEND 1 
#defmeVOID 2 
#defineSTOP 3 

/* LookAbead histogram *f 
#define mSTO 400 
^define HISTO_DELTA 20.0 
#define fflSTO_BITS 9 

^inchide "../ioclude/Bits.h" 

typedef struct { 
Video src, dst; 

Boolean stillyid, suts_switch, bin_switch, auto_q, buf_switch; 
double quant_const, thresb_const, cmp_const, fps, 
base_factors[5], diag_factor, chrome_factor; 
int bitrate, feedback, decide, filter; 

char nameCSTRLEN], stais_name[STRLEN], bin_name(STRLEN], 
src_name[STRLEN]; 

Bits bfp: 
} CompCtrlRec, *CompCtrl; 

typedef struct { 

Boolean stillvid, auto_q, buf_switch; 

double quant_const, thresh_const, cmp_const, fps, 
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basc_factors(5], diag factor, chrome factor; 

int decide; 
VideoFormat type; 
Boolean disk, gamma; 
int rate, start, si2c[31, UVsample[2]; 
VideoTrans trans; 
int precision; 
} KlicsHeaderRec, *KlicsHeader; 
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source/KlicsSA.h 



^include <sidio.h> 
jfinclude "Bits.h" 

^define negif(bool, value) ((bool)?-(value): (value)) 
extern Bits bopen(); 

extern void bcloseO. breadO, bwriteO, bflushO; 

I* Stand Alone definitions to replace VideoRec & CompCtrl assumes: 

♦ video- > type == YUV; 

♦ video->UVsampleDsi{l,l}; 

♦ video- >trans.wavelet.spaceO = {3,2}; 

♦ ctrl->bin_switch == Tnie; 
*/ 

#define SA_WIDTH 352 
#define SA_HEIGHT 288 
jfdefine SA_PRECISION 2 

static double base_facton[5]={ 1.0,0.32,0. 16,0. 16,0. 16}; 
Mtfwt diagjactor 1.4142136 
^define chroine_factor 2.0 
^define tbresh_const 0.6 
^define cnip_const 0.9 

/* Block size - no not change "*/ 
^define BLOCK 2 

typedef int Block[BLOCK]PLOCK]; /* small block */ 
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/* tokens */ 

Wefinc TOKENS 15 

^define ZERO_STILL 0 
#define NON_ZERO_STILL 1 
#define BLOCK_SAME 2 
Mefine ZERO_VID 3 
#define BL(X:K_CHANGE 4 
#define LOCAL_ZERO 5 
#defme LOCAL_NON_ZERO 6 
#define CHANNEL_ZERO 7 
#defme CHANNEL_NON_ZERO 8 
#defme OCT_ZERO 9 
#dcfine OCT_NON_ZERO 10 
Mefine LPF^ZERO 11 
#define LPF_NON_ZERO 12 
Mefine LPF.LOC^ZERO 13 
#define UPF_LOC_NON_ZERO 14 

static int token_bits[TOKENS] 
={1.1.1.2,2.1.1,1,1.1.1,1.1.1,1}; 

static unsigned char token_codes[TOKENS] = {0,l,0,l,3,0,l,0,l,0,l,0.1,0,l}; 

/* decision algoritlxms */ 
#defme MAXIMUM 0 
j^Tdefme SIGABS 1 
^define SIGSQR 2 

/* compression modes */ 
#def]neS'niJL 0 
#defmeSEND 1 
#denne VOID 2 
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#dcfme STOP 3 



/* LookAhead histogram */ 
#define HISTO 400 
Mefrne H]STO_DELTA 20.0 
#defme fflSTO^BITS 9 
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source/Lex.l 



Lex driver for input files: .pal .vid .bal 



^include 
^include 
extern int 



"../include/xwave.h" 

**../include/Gram.h" 

ParselnputO; 



#uiulef 
^ef 
#undef 
^^undef 
/i^define 
^define 
^define 
^define 



uqnit 
input 
output 
feof 

uiiput(c) 
iiq)utO 
output(c} 
feofO 



UDgetc(c,global- > parse_fp) 

ParseInput(global- > parse_fp) 
putchaitc) 
(1) 



%} 



number -?(0-9]+ 
fhumbcr -?[0.93+"/[0-9] + 
string \"(r"ll\\0*\" 

%stan WAIT MAP VIDEO BATCH BATCH^TRANS BATCH_^COMP 

%n 2000 

%p4000 

%e2000 
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'/•" { char c-*\0'; 



whilc(c!=V) { 

while (€! = '♦') c=input(); 
while (c= = '*') c=input(); 

} 



\.pal { BEGIN MAP; Dprintf("Lex: Reading palette file\n"); return(FILE_PAL); } 
\.vid { BEGIN VIDEO; Dprintf("Lex: Reading video nie\n"); remni(FILE^VID); } 
\.bat { BEGIN BATCH; Dprintf("Lex: Reading batch file\n"); rewm(FILE_BAT); } 



{number} 

{string} 

{fnumber} 



{ (void)sscanf(yytext, "%d", &yylval.num); renim(NUMBER); } 

{ yylval.ptr = (char *)yytext; retum(STRING); } 

{ (void)sscanf(yytext, "%ir, &yylval.fatim); retiim(FNUMBER); } 



<MAP>Palette 

<MAP>\{ 

<MAP>\} 

<MAP>Range 

<MAP>Line 



{ retum(PALETTE); } 

{ retum(LEFT_BRACE); } 
{ renim(RIGHT_BRACE); } 
{ remm(RANGE): } 
{ Temm(LINE); } 



< VIDEO Type 

< VIDEO MONO 

< VIDEO > RGB 
<VIDEO>YUV 
<VIDEO>Rate 

< VIDEO > Disk 



{ retumCTYPE); } 

{ renim(FORMAT_MONO); } 

{ reoim(FORMAT_RGB); } 

{ renim(FORMAT_YUV); } 

{ remm(RATE); } 

{ reoim(DISK); } 



< VIDEO Gamma { rctuin(GAMMA); } 

< VIDEO > Negative { remm(NEGATrVE): } 
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< VIDEO Path { retum(PATH); } 

< VIDEO Files { reiurn(FILES); } 

< VIDEO Transform { return(TRANSFORM); } 

< VIDEO None { renjm(TRANSFORM_N0NE); } 

< VIDEO > Wavelet { retum(TRANSFORM_WAVE); } 
<VIDEO>Stait { retum(START); } 

< VIDEO End { retum(END); } 

< VIDEO > Length { retum(LEN); } 

< VIDEO > Dimensions { remm(DIM); } 

< VIDEO > Header { renim(HEADER); } 

< VIDEO > Offsets { retum(OFFSETS); } 

{ renOTi(SIZE); } 
{ retum(PRECISION); } 

{ yylval.bool=True; retum(BOOLEAN); } 
{ yylval.bool-False; remm(BOOLEAN); ) 

{ Femm(LX)AD); } 
{ redim(SAVE); } 
{ renini(SAVE_ABEKUS); ) 
{ remm(COMPARE); } 
{ remmCDROP); } 
{ ietuni(IMPORT_KLICS); } 
{ BEGIN BATCH_TRANS; remm(TRANSFORM); } 

{ BEGIN BATCH_COMP: remni(COMPRESS); } 
{ return(XWAVE); } 
{ renim(SHELL); } 

{ renjra(COPY); } 
{ rt:mm(DIRECT^COPY); } 
{ return(DIFF); } 
{ retum(LPF_WIPE); } 
{ i«uni(LPF_ONLY); } 
{ remrn(RGB_yUV); } 
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< VIDEO > Size 

< VIDEO > Precision 
<VIDEO>Yes 

< VIDEO > No 

< BATCH > Load 

< BATCH > Save 

< BATCH > SaveAbekus 

< BATCH > Compare 

< BATCH > Drop 

< BATCH > ImportKUCS 

< BATCH > Transform 

< BATCH > Compress 

< BATCH >Xwave 

< BATCH >SheU 

< BATCH > Copy 

< BATCH > Direct 

< BATCH >Diff 

< BATCH >LPF2ero 

< BATCH >LPFonly 

< BATCH >RGB-YUV 
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< BATCH > Gamma 



{ reium(GAMMA); } 



< BATCH_COMP > VideoName 

< fiATCH_COMP > Stats 

< BATCH_COMP > Binary 
<BATCH_COMP>Yes 
<BATCH_COMP>No 
<BATCH_COMP>Stai 
<BATCH_COMP> Video 

< BATCH_COMP > AutoQuant 

< BATCH_COMP > QuantGonst 

< B ATCH_COMP > ThreshConst 

< B ATCH_COMP > BaseFactOT 

< BATCH_COMP > DiagFactor 

< BATCH_COMP > ChromePactor 

< BATCH^COMP > Decision 

< BATCH_COMP > Feedback 

< BATCH_COMP > Maximum 

< BATCH_COMP > SigmaAbs 

< BATCH_COMP > SigmaSqr 

< BATCH_COMP > FUter 

< BATCH_COMP > None 
<BATCH_COMP>Exp 

< BATCH^COMP > CmpConst 

< BATCH_COMP > FrameRate 

< BATCH_COMP > Bitrate 

< BATCH^COMP > Buffer 
<BATCH_COMP>\{ 
<BATCH_COMP>\} 
remm(RIGHT_BRACE); } 



remrti(VTDEO_NAME); } 
renjTO(STATS_NAME); } 
retum(BIN_NAME); } 

{ yylvai.bool=True; retum(BOOLEAN); } 

{ yylval.bool= False; reium(BOOLEAN); } 
retum(STILL_MODE); } 
rctum(VIDEO_MODE); } 
retuni(AUTO_Q); } 
rctum(QUANT_CONST); } 
retuni(THRESH_CONST); } 
retura(BASE_FACTOR); } 
retuni(DIAG_FACTOR); } 
retuni(CHROME_FACTOR); } 
retumODECISION); } 
retum(FEEDBACK); } 

{ retuiTi(DEC_MAX); } 
retum(DEC_SIGABS): } 
remm(DEC_SIGSQR); } 
retum(FILTER); } 
retum(FLT_NONE); } 

{ retum(FLT_EXP); } 
retum(CMP_CONST); } 
rctuni(EPS); ) 
leturnCBrrRATE); } 
lemmCBUFFER); } 

{ retum(LEFT_BRACE); } 

{ END; BEGIN BATCH; 



< BATCH_TRANS > VideoName { reaim(VIDEO_NAME); } 
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<BATCH_TRANS> Direction { remm(DIRECTION); } 
<BATCH_TRANS> Space { return(SPACE); } 
<BATCH_TRANS> Precision { remm(PRECISION); } 

< BATCH_TRANS > Yes { yylval.booi =Tnie; retum(BOOLEAN); } 

< BATCH_TRANS > No { yylval.booi =False; renira(BOOLEAN); } 
<BATCH_TRANS>\{ { remni(LEFT_BRACE); } 
<BATCH_TRANS>\} { END; BEGIN BATCH; retum(RIGHT_BRACE); } 



[. \t\nl 



{;} 



yywrapO { renimd); } 
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source/Transform.h 



typedef struct { 
Video src; 

char namcfSTRLENl. src_name[STRLEN]; 
int space[2], precision; 
Boolean dim; 
} TransCtrlRec, ♦TransCtrl; 
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sourqeA^ideo.h 



typedef struct { 

char names[4]{STRL£N]; 
} AbekusCtrlRec, •AbekusCtrl; 
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source/makefile 

# Xwave Makefile 
# 

CFLAGS = -0 -I.. /include 

UBS = -IXaw -IXmu -IXt -IXext -1X11 -Im -II -L/usr/openwin/lib 

.KEEPJTATE: 
.SUFHXES: .c .o 

xwaveSRC = Select.c Convert.c xwave.c ImtMain.c Pop2.c Video2.c Malloc.c 
InitFrame.c \ 

Frame.c Transfonn.c ConvolveS.c Updatex Image.c Meim.c 
PullRightMenux \ 

NameButton.c SmeBSBpr.c Process.c Lex.c Gram.c Paise.c Color.c \ 
Bits.c Storage.c Copy.c Message.c Palette.c ImportKlics.c Icoii3.c KlicsS.c 

\ . ' 

KlicsSA.c KlicsTestSA.c ImportKlicsSA.c ImpKIicsTestSA.c 
objDm = ../$(ARCH) 

xwaveOBJ = $(xwaveSRC:%,c=$(objDIR)/%.o) 

$(objDIR)/xwave: $(xwaveOBJ) 

gcc -o $@ $(xwaveOBJ) $(1JBS) $(CFLAGS) 
echo ••••••••••••••••••••• 

$(xwaveOBJ): $$(@F:.o".c) ../include/xwave.h 
gcc -c $(®F:.o=.c) $(CFLAGS) -o $® 

Lex.c: Gram.c Lex.i 
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lex Lex.l 

mv lex.yy.c Lex.c 

Gram.c: Gram.y 

bison -dlt Gram, y 

mv $(@F:.c = .tab.h) .. /include/Gram. h 
mv $(@F:.c = . tab, c) Gram.c 



\ 
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incIude/Bits.h 

#ifndef _Bits_h 
#defmc _Bits_h 

typedef struct { 

unsigned char buf; 

int bufsize; 

FILE *fp; 
} BitsRec, *Bits; 

jfendif 
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include/DTheader.h 



typcdef struci DTheader { 

char filejd[81; /* "DT-IMAGE" */ 

char struct^id; /* 1 */ 

char prod^id; /♦ 4 */ 

char mil Jd; /♦ 1 ♦/ 

char boardjd; 7* 2 */ 

char create jime[91; /* [O-lJyear, [2]month, [31dayofmonth, [4]dayofweek, 
(5]hour. [6]min, [7]sec, [8]sec/100 */ 

char mod_time(9]; /♦ as creaic^timc */ 

char datum; /* 1 ♦/ 

char datasi2e[4]; /* 1024?? */ 

char file_struct; /♦ 1 */ 

char datatype; /* 1 •/ 

char compress; /* 0 */ 

char store; /* 1 */ 

char aspect[2]; /♦ 4, 3 */ 

char bpp; /♦ 8 */ 

char spatial; /♦ 1 ♦/ 

char width[21; /* 512 »/ 

char hcight[2]; /* 512 ♦/ 

char full_width[2]; /♦ 512 

char fuU_heighi[2]; /• 512 ♦/ 

char unusedl[45]; 

char coimnent[160]; 

char unused2[256]; 
} DTheader; 



SUBSTITUTE SHEET (RULE 26) 



wo 94/23385 



- 435 - 

include/Icon.h 



typedef enum { 

FWJabel. FWJcon. FW_cominand, FW_text, FW_bunon, FW_icon_bunon, 
FW_view, FW_toggle, 

FW_yn, 

FW_up, FW_down. FW_integer, 
FW_scroll, FW_noat, 
FWJonn, 
} FormWidgetType; 

lypedef eoum { 

SW_below, SW_over, SW_top, SW_mcnu, 
} ShellWidget1>T)e; 

typedef struct { 
String name; 
String contents; 

int ftcmHoriz, fromVert; 

FormWidgetType type; 
String hook; 
} Formltem; 
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include/Image. h 



* SXCoiisonium: Image.h.v 1.24 89/07/21 01:48:51 kit Exp $ 
*/ 

Copyright 1987, 1988 by Digital Equipment Corporation, Maynard, Massachusetts, 
and the Massachusetts Institute of Technology, Cambridge, Massachusetts. 

All Rights Reserved 

Permission to use, copy, modify, and distribute this software and its 
documentation for any purpose and without fee is hereby granted, 
provided that the above copyright notice appear in all copies and that 
both that copyright notice and this permission notice appear in 
supporting documentation, and that the names of Digital or MIT not be 
used in advenising or publicity pertaining to distribution of the 
software without specific, written prior permission. 

DIGITAL DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE. 
INCLUDING 

ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FipiESS. IN NO 
EVENT SHALL 

DIGITAL BE LIABLE FOR ANY SPECLVL, INDIRECT OR CONSEQUENHAL 
DAMAGES OR 

ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR 
PROFITS, 

WHETHER IN AN ACTION OF CONTRACT, NEGUGENCE OR OTHER 
TORTIOUS ACTION, 
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ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF 
THIS 

SOFTWARE. 



#ifndef _XawImage_h 
#defme _XawImage_h 



* ■ 

* Image Widget 

^include <X11/Xaw/Simple.h> 
^include <Xll/Xmu/Conveners.h> 

/♦ Resources: 

Name Class RepType Default Vahic 



border BordeiColor Pixel XiDefaultForeground 

borderWidth BorderWidth Dimension 1 

cursor Cursor Cursor None 

destroyCallback Callback XtCallbackList NULL 

insensiiiveBorder Insensitive Pixmap Gray 

mappedWhenManaged MappedWhenManaged Boolean True 

sensitive Sensitive Boolean True 

bitmap Bitmap Pixmap NULL 

callback Callback XtCallbackList NULL 

X Position Position 0 
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y Position Position 0 

#defme XuNbitmap "bitmap" 

#defme XtCBitraap "Bitmap" 

/♦ Class record constants ♦/ 

extern WldgetClass imageWidgetClass; 

I 

typedef struct _ImageClassRec *ImageWidgetClass; 
typcdef struct ^ImageRec *Image Widget; 

#endif /* _XawImagc_h •/ 

/* DON'T ADD STUFF AFTER THIS #endif */ 
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incIude/ImageHeader.h 

/♦ Author: Philip R. Thompson 

* Address: phils®athcna.init.cdu. 9-526 

* Note: size of header should be 1024 (IK) bytes. 

* SHeader: IinageHeader.h,v 1.2 89/02/13 09:01:36 phils Locked $ 

* SDate: 89/02/13 09:01:36 $ 

* SSource : /mit/phils/utils/RCS/ImageHeader.h, v $ 

*/ 

Mefme IMAGE_VERSION 3 

typedef struct ImageHeader { 

char file_versioii(8]; /* header version ♦/ 

char header_sizc[81; /* Size of file header in bytes ♦/ 

char image_widih[81; /* Width of the raster image •/ 

char iniage_heightI8]; /* Height of the raster imgage */ 

char num_colors[8]; /* Actual number of entries in c_map */ 

char num_channelsI8]; /♦ 0 or 1 = pfaanap, 3 = RG&B buffers */ 

char num_picmres[8]; /* Number of pictures in file */ 

char alpha_channel[4]; /* Alpha channel flag ♦/ 

char Timiength[4]: /* Runlength encoded flag */ 

char author[48]; /* Name of who made it •/ 

char date[32]; /* Date and time image was made */ 

char program(16]; /* Program that created this file */ 

char comment[96); /* other viewing info, for this image */ 

unsigned char c_map[256][3]; /* RGB values of the pixmap indices ♦/ 

} ImageHeader; 



/* Note: 

♦ - All data is in char's in order to maintain easily portability 
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* across machines and some human readibiiiry. 

* - Images may be stored as pixmaps or in seperate channels, such as 

* red, green, blue data. 

* - An optional alpha channel is seperate and is found after every 

* niun^channels of data. 

* - Pixmaps, red, green, blue, alpha and other channel data are stored 

* sequentially after the header, 

* - If num chaimels - 1 or 0, a pixmap is assumed and up lo num^colors 

* of colormap in the header are used. 
*/ 

end ImageHeadCT.h ***/ 
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include/ImageP.h 



♦ SXConsonium: ImageP.h.v 1.24 89/06/08 18:05:01 swick Exp $ 
*/ 



Copyright 1987. 1988 by Digital Equipment Corporation, Maynard, Massachusetts, 
and the Massachusetts Institute of Technology, Cambridge, Massachusetts. 

All Rights Reserved 

Pennission to use, copy, modify, and distribute this software and its 
documentation for any purpose and without fee is hereby granted, 
provided that the above copyright notice appear in all copies and that 
both that copyright notice and this permission notice appear in 
supponing documentation, and that the names of Digital or MIT not be 
used in advertising or publicity pertaining to distribution of the 
software without specific, written prior permission. 

DIGITAL DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING 

ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL 

DIGITAL BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL 
DAMAGES OR 

ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE. DATA OR 
PROFITS, 

WHETHER IN AN ACTION OF CONTRACT, NEGUGENCE OR OTHER 
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TORTIOUS ACTION, 

ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF 
THIS 

SOFTWARE. • 

* ImageP.h - Private definitions for Image widget 
*/ 

I " 

#ifhdef _XawIinageP_h 

#defme _XawImagcP_h ^ 

♦ ■ 

♦ Image Widget Private Data 

* ■ 

#iiiclude "../include/lmage.h" 
^include <Xll/Xaw/SimpleP.h> 

/* New fields for the Image widget class record */ 

typedef struct {int foo;} ImageClassPart; 

/* Full class record declaration ♦/ • 
typedef struct ^ImageCIassRec { 

CoreClassPan core^class; 

SimpleClassPart simple^class; 
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ImageClassPan iinage_class; 
} ImageClassRcc; 

extern ImagcClassRec imageClassRec; ■ 

/* New fields for the Image widget record */ 
lypedef struct { 
/* resources ♦/ 

Pixmap pixmap; 

XtCallbackList callbacks; 

/* private state */ 

Dimension map_width, map_height; 
} ImagcPart; 

* ■ 

* Full instance record declaration 

* ■ ■ ■ 

t}'pedef struct _ImagcRec { 

CorePart core; 

SimplePan simple; 

ImagePart image; 
} ImageRec; 

#endif /♦ ^XawImageP_h */ 
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include/Message.h 



typcdef struct { 

Widget shell, widget; /* shell and text widgets (NULL if not created */ 

XawTextBlock info; 7* Display text */ 

int size, rows, cols; /* Size of buffer (info.ptr) & diipensions of display ♦/ 
XawTextEditType edit; /♦edit type*/ 
Boolean own^tcxi; /* text is owned by message? */ 

} MessageRec, *Message; 

■ ■ ■ r 
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iqclude/Palette.h 



^define PalettePath 

^define PaletteExt ".pal" 

lypedef struct _MapRec { 
int Stan, Haish, m, c; 
struct _MapRec •next; 

} MapRec, *Map; 

typedef struct ^PaletteRec { 
char name[STRLEN]; 
Map mappings; 
struct _PaletteRec *ae7ct; 

} PaletteRec, •Paktte; 
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inducie/PuIlRigfatMenu.h 

/* 

* SXConsonium: PullRightMenu.h,v 1.17 89/12/11 15:01:55 kit Exp $ 

* .. . 

* Copyright 1989 Massachusetts Institute of Technology 

* Permission to use, copy, modify, distribute, and sell this software and its 

* documentation for any purpose is hereby granted without fee, provided that 

* the above copyright notice appear in all copies and that both that 

* copyright notice and this permission notice appcu in supporting 

* documentation, and that the name of M.I.T. not be used in advertising or 

* publicity pertaining to distribution of the software without specific, 

* wrinen prior permission. M.I.T. makes no representations about the 

* suitability of this software for any purpose. It is provided "as is" 

without express or implied warranty. 

* ■ 

* m.i.t. disclaims all warranties with regard to this software, 
including all 

* implied warranties of merchantability and htness. in no 
eventshallm.lt. 

* BE liable FOR ANY SPECL\L. INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES 

* WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, 
WHETHER IN AN ACTION 

* OF CONTRACT, NEGUGENCE OR OTHER TORTIOUS ACTION, ARISING OUT 
OF OR IN 

* CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 
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/♦ 

* PullRightMenu.h - Public Header file for PullRighiMenu widget. 

* This is the public header file for the Athena PullRightMenu widget. 

* It is intended to provide one pane pulldown and popup menus within 

* the framework of the X Toolkit. As the name implies it is a first and 

* by no means complete implementation of menu code. It does not attempt to 
^ fill the needs of all applications, but does aUow a resource oriented 

* interface to menus. 

*/ 

#ifndef _PullRightMenu_^h 
#define _PullRightMena_h 

^include <Xll/SheU.h> 

^include <Xll/Xmu/Converters.h> 

. ♦ 

* PullRightMenu widget 

* , 

/* PullRightMenu Resources: 

Class RepType Default Value 



background Background Pixel XtDefaultBackground 

backgroundPixmap BackgroundPixmap Pixmap None 
borderColor BorderColor Pixel XtDefaultForeground 

borderPixmap BorderPixmap Pixmap None 

cHDCTmnr cmppt mm P '?f!\ 



Name 
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bordcrWidth BorderWidth Dimension 1 

bonomMargin VenicalMargins Dimension VenicalSpace 

columnWidth ColumnWidih Dimension Width of widest lexi 

cursor Cursor Cursor None 

destroyCallback Callback Pointer NULL 

height Height Dimension 0 

label Label String NULL (No label) 

labeiClass LabelClass Pointer smeBSBObjectClass 

mappedWhenM anaged MappedWhenManaged Boolean True 

rowHeight RowHeight Dimension Height of Font 

sensitive Sensitive Boolean True 

topMargin VenicalMargins Dimension VenicalSpace 

width Width Dimension 0 

button Widget Widget NULL 

X Position Position 0 

y Position Position 0 



typedef stmct ^PullRightMenuClassRec* PullRightMenuWidgctClass; 
typedef struct _PullRightMenuRec* PullRighiMcnu Widget; 

extern WidgetClass pullRightMenuWidgetClass; 

#define XtNcursor "cursor" 
#define XtNbottomMargin "bpttomMargin" 
#define XtNcolumnWidth "columnWidth" 
^define XtNlabelClass "labelClass" 
#define XtNmenuOnScreen "mcnuOnScreen" 
#dcfine XtNpopxipOnEntry "popupOnEntry" 
#dcfme XtNrowHcight "rowHeight" 
#defme XtNtopMargin "topMargin" 
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^define XtNbution "button" 

#define XtCColumnWidth "ColumnWidih" 
#defme XtCLabelClass "LabelClass ' 
#define XtCMenuOnScreen "MenuOnScreen " 
#defme XtCPopupOnEniry "PopupOnEntry" 
/i'defuie XtCRowHeigbt "RowHeight" 
^define XtCVerticalMargins "VerticalMargins" 
Mefine XtCWidget "Widget" 

* Public Functions. 

* ■ ■ ■ 

/* Function Name: XawPuURightMenuAddGIobalActions 

* Description: adds the global actions to the single menu widget. 

* Arguments: app_con - the appccntext. 

* Returns: none. 
•/ 

void 

XawpullRightMenuAddGlobalActions(/* app.con */); 
/* 

XtAppContext app_con; 
*/ 

#cndif /♦ _PullRightMenu_h ♦/ 
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indude/SmeBSBpr.h 

* SXConsonium: SmeBSB.h.v 1.5 89/12/11 15:20:14 kit Exp $ 

* Copyright 1989 Massachusetts Institute of Technology 

* ■ 

* Permission to use, copy, modify, distribute, and sell this software and its 

* documentation for any purpose is hereby granted without fee, provided that ^ 

* the above copyright notice appear in all copies and that both that 

* copyright notice and this permission notice appear in supporting 

* documentation, and that the name of M.I.T. not be used in advertising or 

* publicity pertaining to distribution of the software without specific, 

* written prior permission. M.I.T. makes no representations about the 

* suitability of this software for any purpose. It is provided "as is" 

* without express or implied warranty. 
* 

* M.I.T. DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING ALL 

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL M.I.T. 

* BE LIABLE FOR ANY SPECIAL. INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES 

* WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, 
WHETHER IN AN ACTION 

* OF CONTRACT, NEGUGENCE OR OTHER TORTIOUS ACTION, ARISING OUT 
OF OR IN 

* CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 
*/ 
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/* 

* SmeBSBpr.h - Public Header file for SmeBSB object. 

* This is the public header file for the Athena BSB Sme object, 

* It is intended to be used with the simple menu widget. This object 

* provides bitmap - string - bitmap style entries. 



#ifhdef _SmeBSBpr_h 
^define _SmeBSBpr_h 

^include <Xll/Xmu/Coiiverters.h> 
^include <X11/Xaw/Smc.h> 

♦ ■ ■ 

♦ SmeBSBpr object 

/* BSB pull-right Menu Entry Resources: 

Name Qass RepType Default Value 



callback Callback CaUback NULL 

destroyCallback Callback Pointer NULL 

font Font XFontStruct * XtDefauItFont 

foreground Foreground Pixel XtDefaultForeground 

height Height Dimension 0 

label Label String Name of entry 
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lefiBiunap LeftBianap Pixmap None 

leftMargin HorizontalMargins Dimension 4 
rightBionap RighiBitmap' Pixmap None 
rightMargin HorizontalMargins Dimension 4 

sensitive Sensitive Boolean Tnie 

venSpace VertSpace int 25 

width Width Dimension 0 

X Position Position On 

y Position Position 0 



menuName McnuName String "menu" 
♦/ 

typedef stnict ^SmeBSBprClassRcc *SmcBSBprObjcctClass; 
lypedef struct _SmeBSBprRec *SmeBSBprObjcct; 

extern WidgctClass smcBSBprObjectClass; 

#define XtNleftBitmap "leftBitmap" 

#dcfme XtNleftMargin "leftMargin" 

#defme XtNrightBitmap "rightBitmap" 

#defme XtNrightMargin "rightMargin" 

#dcfme XtNvertSpace "vertSpace" 

#define XtNmenuName "menuName" 

#defme XtCLcftBitmap "LeftBitmap" 

#dcfme XtCHoriionialMargins "HorizontalMargins" 

#defme XtCRightBitmap "RightBitmap" 

#defme XtC VertSpace "VertSpace" 

#dcfme XtCMenuName "MenuName" 

#endif /* _SmeBSBpr_h */ 
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include/SmeBSBprP.h 



/• 

* SXConsonium: SmeBSBP.h,v 1.6 89/12/11 15:20:15 kit Exp $ 

* 

* Copyright 1989 Massachusetts Institute of Technology 

* 

* Pennission to use, copy, modify, distribute, and sell this software and its 

* documciiiation for any purpose is hereby granted without fee, provided fl^^ ^ 

* the above copyright notice appear in all copies and that both that 

* copyright notice and this pennission notice appear in supporting 

* documentation, and that tiic name of M.I.T. not be used in advertising or 

* publicity pertaining to distribution of tiie software witiiout specific, 
♦written prior permission. M.I.T. makes no representations about tiie 

* suitabUity of this software for any purpose. It is provided "as is" 

* without express or implied warranty. 
■ * . 

* M.I.T. DISCLAIMS ALL WARRANTIES WTTH REGARD TO THIS SOFTWARE, 
INCLUDING ALL 

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL M.I.T. 

* BE LIABLE FOR ANY SPECL\L, INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES 

* WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS. 
WHETHER IN AN ACTION 

* OF CONTRACT, NEGUGENCE OR OTHER TORTTOUS ACTION. ARISING OUT 
OF OR IN 

* CONNECnON WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 
. * Author: Chris D. Peterson. MTT X Consortium 
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*/ ' . 

* SmeP.h - Private definitions for Sme object 



#ifndef _XawSmeBSBP_h 
Mefine _XawSmeBSBP_h 



* Sme Objeci Private Data 



^include <Xll/Xaw/SincP.h> 
^include "../includc/SmcBSBpr.h" 



* 

• New fields for the Sme Object class record. 

* ■ 



lypedef struct SmeBSBprClassPart { 
XtPointcr extension; 
} SmeBSBprClassPart; 

/* Full class record declaration */ 
typedef struct _SmeBSBprClassRec { 
RectObjClassPart rect_^class; 
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SmcClassPan sinc_class; 
SmeBSBprClassPart sinc_bsb_class; 
} SmeBSBprClassRec; 

extern SmeBSBprClassRec smeBSBprClassRec; 

/* New fields for the Sme Object record */ 
typedef struct { 
/* resources */ 

String label; /* The entry label. */ 

int vert_space; /♦ extra vert space to leave, as a percentage 

of the font height of the label. */ 
Pixmap left^bitmap, right_bitmap; /* bitmaps to show. */ 
Dimension left_margin, right_margin; /♦ left and right margins. */ 
Pbtel foreground; /* foreground color. ♦/ 

XFontStruct * font; /* The font to show label in. ♦/ 

XtJustify justify; /* Justification for the label. */ 

String menujname; /* Popup menu name ♦/ 

/* private resources. */ 

Boolean set_values_area_cleared; /♦ Remember if we need to unhighlight. ♦/ 

GC norm_gc; /* noral color gc. ♦/ 

GC rev_gc; /* reverse color gc. ♦/ 

GC norm_gray jgc; /* Normal color (grayed out) gc. */ 

GC invert_gc; /♦ gc for flipping colors. ♦/ 

Dimension lefl_bitmap_width; /* size of each bitmap. */ 
Dimension left_bitmap_beight; 
Dhnension right_bitmap_width; 
Dimeiision right_bitmap_height; 
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} SracBSBprPan; 



/ 



* Full instance record declaration 

* ■ 

typedef struct _SmeBSBprRec { 

ObjectPart object; 

RectObjPart rectangle; 

SmePan sme; 

SmeBSBprPart sme_bsb; 
} SmeBSBprRec; 

*. 

* Private declarations. 



#cndif /* XawSmeBSBPpr_h */ 
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include/xwave.h 



^include 


<X11/Xlib.h> 


#include 


<Xll/XutU.h> 


^include 


<Xll/Xatom.h> , 


/if include 


< XI l/Xaw/Cardinals.h > 


^include 


<Xll/StringDefs.h> 


^include 


<X11/Xinu/Xmu.h> 


^include 


< XI 1/Xaw/Command.h > 


#include 


<X11/Xaw/Lisi.h> 


^include 


<Xll/Xaw/Box.h> 


^include 


<Xll/Xaw/Fonn.h> 


#iiiclude 


< XI l/Xaw/Scrollbar.h> 


#ixiclude 


< XI l/XawA^icwport-h > 


^include 


< XI 1/Xaw/AsciiTcxt.h > 


^include 


< XI 1/Xaw/Dialog.h > 


^include 


< XI 1/Xaw/MenuButton.h > 


^include 


< XI l/Xaw/SimpleMcnu.h> 


^include 


< XI l/Xaw/SmeBSB.h> 


^include 


<Xll/Xaw/Togglc.h> 


^include 


•SmcBSBpr.h" 


^include 


"PullRightMenu.h' 


^include 


<X11/Shell.h> 


#in£lude 


<Xll/cursorfont.h> 


#defme 


STRLEN 100 


#defiiie 


NAME^LEN 20 


^include 


"Imagc.h" 


^include 


"Messagc.h" 


^include 


<dirent.h> 


^include 


<math.h> 
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(Cinclude <stdio.h> 
^include "Palctte.h" 
^include "Icon.h" 

^define PLOT_DIR "graphs" 

^define PLOT_EXT "plot" 

#dcfme ELLAJN_DIR 

Wefine ELLAJN_EXT ".eli" 

#defme ELLA_OUT_DIR "." 

Mefrne ELLA_OUT_EXT ".elo" 

#define VID_DIR "videos" 

#define VID_EXT ".vid" 

/fdefinc IMAGE_DIR "images" 

^define BATCH_DIR "batch" 
^define BATCH_EXT ".bat" 

Wefine iaJCS_DIR "import" 

^define KUCS_EXT ".klics" 

^define KUCS_SA_DIR "import" 

^define mCS_SA_EXT ".klicsSA" 

typedef enum { 

TRANS_None, TRANS_Wave, 
} TransType; 

typedef enum { 

MONO, RGB, YUV. 
} VideoFormat; 

extern String ChanDelName[31[4]; 

#defme negif(bool, value) ((bool)?-< value): (value)) 
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typedef struct { 

SiriBg name; 

Pixmap pixmap; 

unsigned int height, width; 
} IconRec, ♦Icon; 

typedef void (*Proc)(); 
typedef String ♦(*UstProc)6; 
typedef Boolean (♦BoolProc)(); 

typedef stract { 
String nanoe; 
WidgetClass widgetClass; 
String label; 

String hook; /* menuName for smeBSBprObjectClass ♦/ 
} MemJtem; 

typedef struct { 

String name/button; 

ListProc lisij)roc; 

String action_name; 

Proc action j)roc; 

caddr_t action_closure; 
} Selecdtem, *Selection; 

typedef struct { 

TransType type; 

int space[2]; 

Boolean dim; 
} WavcletTrans; 

typedef union { 
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TransType type; 
WavcleiTrans wavelet; 

} VideoTrans; 



-460 



typedef struct ^VideoRec 
char name[STRLEN]; 
char path[STRUEN]; 
char riles[STRLEN]; 
VideoFormat type; 
Boolean 
Boolean 
Boolean 
int rate; 
start; 



{ 



/* Name of this video name.vid ♦/ 
/* Path to frame file(s) */ 
/* Name of frames filespOl if not name */ 
/♦ Type of video (MONO,RGB,YUV) ♦/ 
disk; Frames reside on disk rather than in memory ***/ 
gamma; Z*^ Gamma corrected flag V 

negative; Load negative values in data */ 

/* Frames per second */ 
int start; Z*^ Starting frame number 

int size[3]; Dimensions of video after extraction x, y and z */ 
int UVsample[2]; Chrominance sub-sampling x and y 

int offset; /♦ Header length */ 

int cols, rows; /* Dimensions of video as stored */ 

int x_offset, y_ofTsct; /♦ Offset of extracted video in stored */ 
VideoTrans trans; /♦ Transform technique used */ 

int precision; /* Storage precision above 8 bits */ 

short '^'^dataPl; /* Image data channels *f 

struct _VideoRcc *next; /* Next video in list ♦/ 

} VideoRec, *Video; 



typedef struct { 

Video video; 

char namefSTRLEN]; 
} VideoCtrlRec, *VideoCtrl; 



typedef struct ^PoiniRec { 
int location[2]; 
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int 



usage; 



struct PoiiuRec 



*iiext; 



} PointRec, *Point; 



typedef 



Widget 



struct ^FrameRec { 

shell image^widget, point_merge_widgei; 



Video video; 

int zoom, frame, channel, palette; 
Boolean point_switch, point_^merge; 
Point point; 
Message msg; 
struct _FrameRec *next; 
} FrameRec, ♦Frame; 

#defme NO.CMAPS 6 

typedef struct _BatchRec { 
Proc proc; 

caddr_t closure, call_data; 
struct _BatchRec *i«xt; 
} BatchRec, *Batch; 

typedef struct { 

char homc[STRLEN]; 
XtAppContext app^con; 
Widget toplevel; 
int no_icons; 
Icon icons; 
Video videos; 
Frame frames; 
Point points; 
Palette palettes; 
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int noj)als; 
String parsc_filc; 
String parsejoken; 
FILE *parse_fp; 
XVisuallnfo *visinfo; 
ini levels, rgbjevels, yuv_levels(3]; 
Colonnap cmaps[NO.CMAPS]; 
String batch; 
Batch batch^lisi; 
Boolean debug; 
int ditherll6][16]; 
} GlobalRcc, *Global; 

typedef stract { 

Widget widgcts[3]; 

int max, min» *vahie; 

String fonnat; 
} NumliqnitRec, ^Numloput; 

typedef struct { 

Widget widgets[21; 

double max, min, *value; 

String format; 
} FloatlnputRec, *FloatInput; 

extern Global global; 

/* InitFrame.c ♦/ 

extern Video FindVideoQ; 

/* Pop2.c */ 
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extern void NAQ; 

exiem Widget Find WidgetO ; 

extern void DestroyO; 

extern void FreeQ; 

/* Storage.c */ 

extern void NewFrameQ; 
extern void GetFrameQ ; 
extern void SaveFrameO; 
extern void FrecFrameO; 
extern void SaveHeadcrQ; 
extern Video CopyHeaderO; 

/♦ Message.c */ 

extern void TextSizeQ; 

extern Message NewMessageO; 

extern void MessageWindowQ; 

extern void CloseMessageQ; 

extern void MprintfO; 

extern void DprintfQ; 

extern void EprintfO; 

extern void MflushQ; 

/* IconS.c ♦/ 

extern void FDlFormO; 

extern void FillMenuQ; 

extern Widget ShellWidgetQ; 

extern Widget Format WidgetQ; 

extern void SimpleMenuQ; 
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exiem int TcxtWidthO; 

extern Icon FindlconO; 

extern void NumlncDecO; 

extern void FloatlncDecO; 

extern void Change YN(); 

extern XFontStnict *FindFont(); 
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DATA COMPRESSION AND DECOMPRESSION 
GREGORY KNOWLES AND ADRIAN S. LEWIS 
M-2357 US 
APPENDIX B-1 
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Engineer 1 ng : Kl -csCode : CompPict : KlicsCodec . c 

case 3 . 

I«2,sClob->c^^,UseF32.1,.p^xr«p.src(0).src(l^.,^c[2^widch.hei,^^^ 



Klics encode 



I; /' 



**ifdef DEBUG ^ 

xie->tnnft . f raine^uaiberap->f raine^Jumb•r; 
byt«s=KlicsEncoda(src, d«c . kle) ? 

( *gIob) ->prev.f rarae=p->fraiaeN\iinber; 

p->daca4-sbyces; 
p->buCfersize«tycea? 

(•p->ijnageDescription).>dacaSi2eabytes; 

/• P->"ii"FlagsUcodecrXagUsedln«geBufferMXle.>«cd.iatra?codecFiagUse^^^ 
bail: 

HUnlock( (Handl«)glob) ; 
•ifdef PERFORMANCE 

'**°reti^r,w!tff^*"'''*^*"*^'' '^PEncode-perf • , false. 0) ) ) 

DebugMag <• \pBandCoinpr«ss success • 1 • 
^ return (XMulc); 

*€ndi£ 

/• Display stuff for debugging 
CGrafPtr wPo^c. savePort? 



RflRSTITinr qHFFT /RIfl P 



wo 94/23385 
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Engineerir.g : K I icsCode; CcmpPict ; Kl icsCodec , ( 



Rect recc; 
3tr255 . str; 



GecPorc( (GrafPtr • ) isavePort ) ; 
GeccwMgrPort (twPort ) ; 
SecPorc ( (Graf Per )wporc ) ; 
SecRect lirecc, 0, 0, 5C » 30 ) ; 
ClipRecc ( irecc ) ; ' 
ErasftRect (irect) ; 

NumToScrxng{fnnh->£ram« niimber, acr ) • 

Drawstring(scr) ; 

if (irtnh->f lags6KFH_iNTRA) ( 

SecRecc {&rdcc,0,30,50.65) ; 

ClipRect (trecc) ; 

EraseRocc (&recc} ; 

NuitfroScring(fnnh->Craine number/24 , str) • 
MoveTo(0. 50) ; 
^ DrawStringiacr) ; 

SetRect(trect.-2000, 0,2000.2000) • 
ClipRect (&rect) ; 

S9tPorc{ (GrafPtDsavePort) ;•/ 

^define flag^cree 0x1 
•define £lag_wave 0x2 
•define flag.show 0x4 
•define flag.full 0x8 
•define DURATION €B€$€ 

long ModeSwitch(Globals •giob^KlicsPraneHeader -frmh) 
long modesO, i, fp«; 

Boolean repeat=g lob- >prev.fraine«fnnh-> frame number, 

CGrafPtr wPort. savePorc? . 
R»ct recc ; 

Str255 9Cr; 

DebugMagCXpModeSwitch - begin'); 
if ( f nnh->f rame^unberaaO } 

£or(i=0;i<i5;i*+) glob->out[ilafalse? 
if (repeac) ( 

g lob- > r\in.c imeaO ? 

DebugMsgc\pModeSwitch - repeac (end)')- 
return! flag.saow I flag full); 



if (next: 

switch (fnnh->f lags) { 
case KFH_SKIP: 

DebugMsgc\pModeSwicch . next/skip-), 
glob->prev.f ra»e«f rTnh->f rame jaumber ; 
if <fflob->sy8.tiine>DURAT10N) ( 
g lob - >run_t imea 0 ; 

if (glob->real.framei=glob->dpy frame) 
I , ,"*^'»<l&a-wavelflag.ahow; 
} else ( 

unaigned long frame, lace; 

f rame.glob->run.£rame* (glob->sync_cime-glob->run.c ime) /DORAtlCW; 
latea (glob->sync_time-glob->run.cime) %DORAT10N; 

If (frame<»glob->prev.frame glob->real_£ramel »glob->dp/_frame) 
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^ ™0Cl«l = f lag.wave I :iag_show; 

if (frarne<=glob->pr€v_trame Uce+giob->wave.c ime+glob-xjpy cime 
^ n*ode ( sflag^wdve f lag.. show: • ' " " 

break; 
case XFH.2NTRA; 

DabugMsg( "\pMcdeSwicch - nexc / incra - ) ; 
moda=f lag_cre«; 

g 1 o b -> pre v_ f r aine = f rmh ->£ r ante _numb« r ; 
glob->real.frajne»glob->Drev_f rame; 
if (glob->sys_cxine>DUBATICN) ( 
g 1 Ob- > run_c una = 0 : 

mode I s f 1 ag_wav€ I f lag. snow i £ lag_ f u 1 1 ; 
} else 

if (glob->n:n_time»=0) {•/ 

g lob -> key.c lme= g 1 ob- > sync.c line - g 1 ob -> run_c ime ; 

g lob - > run.c ime=glob->sync_t ime-g lob - > sy s_c ime ; 

g lob -> run. £ rameag lob- >prev_ frame; ~ 

mode I s C 1 ag.wave I f 1 ag. show i f 1 ag full; 
} else ( 

unsigned long frame, lace; 

f raina=glob->run_f rame* (glob->sync,cime-glob->run_time> /DORATia 
latea (giob->sync„tiiive-glob->rur^t.im«)IEURATION; , 
if ( £raine< agio b->prev_ frame) I 
mode I » f 1 ag_wave I £ lag_show I £ 1 ag ful 1 ; 

)•/ 
break; 
dofaulc: 

DebugMsgCNpModeSwicch - nexc/inter* I ; 
modesflag^cree; 

glob->prev_f.rames£nnh->f rame^number; 
g lob- >real_£r ameaglob- >pxev_£r ane ; 
if (glob->«ys.ciirie>DUHAT10N) ( 

g lob->run_c imea.O ; 

mode I a £ lag_wa v« I f I ag.show ; 
) else 

if (glob->nin,tijne»aO) { 

glob->run_timesglob->«ync_t ine-glob->sy3_cijne; 

glob->run_frameaglob->prev.£rame; 

mode I a f 1 ag.wave I flag.show ; 
) else ( 

unsigned long frame, lace; 

frame»glob->run.frame* (glob->5ync_^ime-glob->nin_cime> /DURATia 
1 a t e a ( g 1 Ob- > ^nc_c i me - g 1 Ob- > nin_c ime ) %DORAT ION ; 
if ( frame<ag lob- >prev_ frame) 

mode I a f 1 ag^wave I £ lag_snow; 
if ( frame<ag lob- >prev. frame && lace-^glob->cree_c ime<*>glob->wave 

mode t af lag^wave I f lag.showj " / 

) 

break; 

} 

else 

6wicch(£niih->£lags) ( 
case KFH_SXZP: 

DebugMsgCNpHodeSwitch - jump/skip*); 

glob->run^timeaO ; 

break; 
case KFH.INTIU: 

DebugMsgCXpModerwitch - jun^/ intra' ) ; 

modeB£lag_treel f lag_wave I f lag.showi flag.full; 

f or { lag lob- >prev_ frame; i<£rTOh->f rame.number; ii-* ) 
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» ?J'Ob->ouc (f^nh->fraIne_nu^nbe^%L5)^0; 
g 1 Ob- >pr tfv. f r ame « £ mh - > £ r axne_numbe r ; 
glob->real_fran«=glob->prev frame; 
g 1 Ob- > run.c ijner 0 ; 
break; 

default: - . 

D€bugMsgc\pModeSwicch - jump/ inter- ) ; 
g 1 Ob- > run_c ime= 0 ; 
break ; 

) 

DebugMagr \pModeSwicch - display info*); 
•ifndef COMPONENT 

/* giob->out (frrnh->frame_iiuinber%l51a(r«xaefiflag ahpw)!rO; 
£or(i=0.£ps=0;i<15;i**|' if (glob->ouc { i ] ) fpa-^-^; 
GetPort ( {Graf Ptr • ) isavePorc) ; 
GetCWMgr Port ( iwPort ) ; 
SecPorct (GrafPtr)wPort) ; 
SetHecc(&recc,0,20. 120, 50) ; 
ClipRecct&recc) ; 
EraseRect (&rect ) ; 

NuinToSCring(fmh->frama nuxnber, scr) ; 
MoveTo(0,35); 
DrawString(scr) ; 
DrawStringC\p;") ; 
NuinroSCring(fps,3tr) ; 
Draws t ring ( scr ) ; 
MoveTo(0, 50) ; 
£or(i«Oy i<15; i**) 

if (olob->out(il ) Drawstring ( 'XpX* ) ; 

elam Drawscring( ■\pC») ; 
S«tRect ( tract . -2000 , 0 . 2000 . 2000 ) ; 
ClipRact ((race) ; 
SetPort ( (GraCPtr) sa^raPort) ;•/ 
#endlf 

D«bugMag( 'NpModeSwitch - end'); 
return ( mode ) ; 

) 

#i£nda^ EUCODER 
pascal long 

KtaandDecompresst Handle storage, register CodacDecontpressParaxns -p) 

f pragma unused (storage) 

Globals ••glob = iOlobala ••)3torage; 

ImageDescription *«dasc a p->unageDescripcxon; 

inc x,y; 

char •baseAddr; 

short rowB^'ces; 

Rect dRect ; 

long oflsetH.offsetV; 

OSErr result = noErr; 

short •8rcC3],*dacI3]; 

long •pisoaap; 

int width«(*deac)r>vridtht.KLExtandWidth( (•desc)->width) ; 

3-nt heights (*desc) ->height<cKL£xcendHelghc ( ( •dasc) ->height ) ; 

int hwidth»width>>l,hheight=height»l, areaaheight*width; 

KlicsB icla; 

KlicsFraskeHeader *£nidi; 

char rmmiMode s i ; 

long noda? 

SharedGlobals •sGlob; 

/• 

FILE *fp; 
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^JJ*',, file-name ( 301 ; 

CGrafPtr wPorr . savePorc • 

Recc ^ecc; 

Scr255 3rr- 

HLoc)c( (Handlelgiob) ; 
Detu^Msg i •\pBar.dDecoiipress* ) ; 

;'glob).>sys_cime=GecTimerValue(&Cglob) ->ay3 cime) • 
( glob) ->sys_cime-=( -glob) ->sync_cime; 

•ifdet PERFORMANCE 

( void) Per£Concroi(ThePGlobals. true) : 
*endif 

*<los&{ •giob)->kle; 
sGlob={ 'glob) ->sharedGlob; 

dRect s p->srcRecc; 

if ( .'TransfonnRecc (p->macrix.&dRecc,nil) ) ( 

DetougMsg( •VpTransformRect Error*); 
^ retumtpararaErr ) ; 

rowBytes a p->dscPixMap. rowByces 4 Ox3fff; 
offsetH = (dRecc.lefc - P- >dstPixMap. bounds. left) ; 
switch ( p->d3CPixMap.pixeiSize ) ( 
case 32: 

OffsetH ««2; 

break; 
case 16: 

offsotH 

break: 
case 9: 

break; 
default: 

result = codecErr; 

DebugMsgC -NpDepth Error-); 

goto bail; 

) 

* fdRect.top - p->dstPix«ap. bounds, top I • row&/tes; 
baseAddx » p->d3t PixMap. baseAddr ♦ offsetH * offsetV; 
pixmaps { long NbaseAddr; 

• Klics decode 



rtfrml"H£j°5!'''!^'=f2!' "cX13.Cglob)->srcfl]; 3rc(2J = i -glob) ->srct2] ; 
dst(0] = Cglob).xist[0]; dsc d J = ( 'glob) ->dsc [1 j ; dscC2J::{ -glob) ->dsc{2) i 

fnnh=(KlicsFraineHeader •)p->datar 

^"^"^^ •) (P->daca*3i2eo£(Klic3FraineHeader)); 
TOde»Mod€Switch ( -glob, f rmh) ; 

KlicsDecode ( arc, d3t,&kle->seqh,£nnh.&kle->buf, mode, ( -glob) ->scaie. t ( -glob) ->tr 

<J^^«->^«-Ptr-kle->bu£.bu£ > fnnh->length+2J 
DeUigMs9<*\pwaniing: Decoitpressor read passed end of buffer'); 

p->dataCO)«»X' ; 

P->data{lIsmode&flag_tre«?*T* : ' 
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P->dac:»(2]=mode6£lag_wave? w ■ • 
p->d4t*(3).mode&fla9_3how?'S' : 
p-xUta(41 amodetflag.fuil? T' : • 
p-xUtaJ 51 =CrTOh->f lagatKFH.lNTRA? ■ i • 
p->dat«{6 ] =erTT\h->f lagsfiiKFH^SKlP? ' K' : 
p->dat*(7] = »x'; 



p->daca'r=p.>buf CerSize; 

/ 

• signed 10 bit YUV-un3igned 8 RGB convert 



#i£def COMPONBrr 

SwapMMUHode ( &xnrmjMod« ) ; 
*Qndif 

if <raodefc£lag_show) ( 

fglob) ->5ync_tiine=GecTimervalue(&Cglob)->sync time) ; 
l-glob) ->dpy_£rame^{*glob>->real_£rame: 
i£ ((•glob)->scale(2]<(*glob»->scale(lj) { 
switch (kle->aegh. channels I ( 
case 3: 

switch (p->d3tPixMap.pixe.lSize) { 
caae 32: 

if (inodeAflag.full) 

^^^^OU^32X2(sClob->tab(O8e32-l},pixmap,src(0),srcCll,srcr2).wi. 

^^^^^0X32X20 ( sGlob->tab [U3e32- 1 J . pixmap, arc ( 0 K sxc f 1 J . arc ( 2 h w 
case 16: 

OOT16X2 { sGlob- >cab (Usel « -11. pijcmap. src ( 0 3 , arc ( 11 , src ( 2 3 , width> 
oreak; 
case 8: 

OOT8X2 ( 3Glob->cab (Usea-l 3 . pixmap, src ( 0 3 . arc [ 1 J . arc (2 3 . width» ( 
oreaic; 

) 

brea)c; 

) 

) else ( 

switchikle->seqh. channels) ( 
case 3: 

switch (p->d3tPixMap.pixelSi2e) ( 
case 32: 

if <inode&£lag.fiill) 

OUT32{sClob->tahtUse32-l].pijatiap,srcl03,srcClKsrcJ23.widt 

else 

Oirr32D(sGlob->tab(Use32-13 ,pijanap, 3rct03 , srcri3 . 3rcX23 /wid 
break; 

case 16; 

0UT16 (8Glob->tab (DselS-l 1 , pixinap. src [01 , arc ( 1] , src(2 3 , width» ( 
break; 
caae 6: 

0OT8 (aGlob->tab{Use8-l] .pixmap, src(03 , srcfll ,src(2) , width»cg 
break; 

) 

break; 

1 

) 

(•glob)->dpy_tiiaesGetTimerValue(t(*globJ->dpy time); 
^ fglob) ->dtpy.tijae-a(*glob)'>sync.time; 
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CIXAFA2 ( 1 ; 

( 'glob) ^sync^tuTie=Gec7imerVdlue (i : 



lob) ->s/nc_cime*) ;. 



»::dc£ COMPONENT 

SwapMMUMode { irrmuMode 1 • 
«er.di£ 



bail: 

HUracc)ci • Hdndle)glot)) : 

^ifdef PERFORMANCE 

if {0! = (re3uit = PerCDump{ThePGXobals. 'XpOccode . per£ \ false. C) ) ) 



recurn* result I ; 



*endif 



DebugMsg ( ' NpBandDecompress success* ) ; 
recurn( result ) ; 



ftendif 



\n9jm ITT i^HPFT mi ii f 



wo 94/23345 



PCT/GBW/00677 



. 705 - 



Sngineering : KlicsCode : CornpPict : Klics . h 

■ • 

• © Copyright 1953 KLICS Liniced 

• All rights resttrved. 

• Written by: Adrian Lewis 



* Second generation header file 



^include <stdio.h> 

/• useful X definitions V 
/•cypedef char Boolean;*/ 
typedef char •String; 
idaf ine True 1 
•define False 0 

/• new Bl)c definition •/ 
typedef int Blk[4); 

^define WT_Haar 0 
•define WTZDaub4 1 

/* mode constructors •/ 
#define M.LPP 1 
♦define M^STILL 2 
#define M^SEND 4 
#define M^STOP 8 
^define M.VOID 16 
#def ine M_QUIT 32 

/• LooicAhead histogram •/ 
♦define HISTO 300 
♦define HISTO^DELTA 15.0 
♦define HISTO_BITS 10 

/• Fast Functions •/ 

/* Id the block all lero ? •/ 
^define Bl)c2ero (block) \ 

block[0]==0 blocktll==0 (4 block(2J"0 && biock(3]==0 

/• Sum of the absolute values •/ 
ffdefine Decide(new) \ 

ab3<new(0])f \ 

abs(newtli}> \ 

ab8(newl2j )+ \ 

abs{new(3)) 

/• Sum of the absolute differences •/ 
♦define DecideDelta (new^old) \ 

abs(newC0]-old{0])4. \ 

abs(newCll-old(13)* \ 

abs(new(2].oldt2])* N 

abs(nev(3]-old(3]) 

/♦ Adjust the norm for conparison with SiginaAbs •/ 
♦define Dec ideDouble (norm) (4.0«nonn) 

/* Get addresses from x,y coords of block, sub-band, octave. 
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•^image size a-d mas)c ^directl/ rel.ced co occavei informac :on 

•define GetAddriaddr.x.y. sub, Oct. size. masxi x 
I mc smaslc=mask>>i, \ 

xO=xl (sut}&l?smask:0) . \ - 
)cl*xi {sub&X?smask:0) fmas)c. \ 
yOx(yi (subA2?3nia3k;0) ) •size(O) . 
^ = tsubi2?sn\ask:0) iraaskl 'SizefOl ; \ 

addr [0 1 sxO'^yO; \ 

addrtll =xUyO; \ 

addrf2) =xO*yl; \ 

addr(3)-xl^yl; \ 



/ Get data values from addresses and memory' •/ 
^^cefine GetDatataddr, block, data) \ 

blocJc|0l5tinc)daca(addr[0]); \ 

block(l)= (int )aaca(addrtl] ) ; \ 

block(21 = (inc]d;*ca(addrf21 J ; \ 

blockl3J»(inc)daca(addr(3] 1 ; 

*define VerifyDaca (bloclc.mask, tnpl \ 
cmp=blockiiiia3k; \ 
if (cwpisO cnpl.mask) ( \ 
block=block<0*niask:-mask; v 



/• Puc data values to meirory using addresses •/ 
»de-ine PucOaca(addr. block. daca) \ 

daca[addrfO] ]=(shorc»bIock(OJ ; v 

daca(6ddrCl]3-(short)blockCl}; \ 

data{addr(2] ]3<short)blockC2) ; \ 

data t addr f 3 1 1 = ( shore ) block ( 3 J ; 

/• Put zero's to memory using addresses •/ 
^define PutZero( addr, data) \ 

data (addr fO) ]*0; \ 

data (addr (11 ]=0; \ 

data (addr (2 J J aO; \ 

dataladdrOJ J=0; 

/• Mode: M^VOID Put zero's and find new mode •/ 
»»ae£ine Dozero ( addr. dst, mode, oct) \ 

Puc2erc(addr.dst » ; \ 

mode (oct J =oct==0?M_STOP : M_VOID: 

/• Descend the tree structure 
•^Copy mode, decrement octave (& mask), set branch to zero 

♦define DownCouncers (mode, oct, mask, blk) \ 
nvode{oct-l] =mode{oct J ; \ 
oct--; \ 

mask a mask»l; \ 
blk(octl=0; 



/* Ascend the tree structure 
• Ascend tree (if possible) until branch not 3 

If at top then set mode to M QUIT 
*^El3e increment branch and x.~y coords 

•define StcpCounters (mode. oct. mask. blk.x.y. oct s) \ 
while! Oct <occ8-l && blkfoctIs=3) ( \ 
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blJc(oct).4; \ 
masks mask<<X; \ 
X &a *-ma9K; \ 
•/ -mask? \ 

if (occs=occ5-l) mode(occ)=M_QUIT; \ 
else { \ 

X ma3k«i; \ 

if (bXk(occ)=s2) y ma9k«l; \ 
mo<i«(occ)»mode£oct + l] ; \ 



I 



\ 
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© Copyright 1993 KLICS Limited 
All rights reserved. 

Wxiccen by: Adrian Lewis 



68O00 FastForward/Bacicward Haar 





macro 








FwdO 


fcaddrO.CidG.&dH 






move . w 


;&addrO) .&dG 


; dG=* (Short 


« 


move.w 


&dG.&dH 


; dHsdG 




endm 







macro 
Fwdl 



&addr 1 . &addr 0 , tdG , &dH 



move . w 
add. w 
sub. w 
clr.w 
aar.w 
addx. w 
asr.w 
addx. w 
mova.w 
move.w 

mend 



t&addrl} .dO 
dO.&dH 
dO,&dC 
dO 

#l*&dH 

dO.&dM 

tl.CidC 

dO^ftdC 

fcdH, (iaddrO) 

&dG, {&addxl) 



vs*( short •)addr2 

dH<^«v 

dG-av 

dOaO 

dAH»>l 

round dH 

dG»«l 

round dG 

• ( short • ) addrO=dH 
•(short •)addrl=dC 





macro 








Fwd 


&ba9e,&end,&inc 






movea..l 


Abase, aO 


; addrOsbasQ 




move.l 


&inc.dO 


; dOsinc 




asr . 1 


#l.dO 


; dOsinc>>l 




movea. 1 


aCal 


* addrlsaddrO 




suba. 1 


dO.al 


• addrl-r ( inc>>l) 


3do 


FwdO 


a0.d4.d5 


• FwdO(addrO.dG.dH) 




adda. 1 


&inc«al 


addrlfsinc 




Fwdl , 


al«a0.d4.d5 


fVdl ( addr 1 . addrO . dC, dH ) 




adda.l 


&inc.aO 


addrO^slnc 




cmpa . 1 


aO.&end 


addrO<end 




bgc.s 


9do 


while 




endm 






HaarPorward FUNC 


EXTORT 






link 


a6.»0 


no local variables 


• 


novem. 1 


d4-d7/a3-a5,-(a7) 


store registers 




move.l 


$000C(a6),d3 


incsincl 




novee.l 


$0008(a6),aS 


bascsdata 




move.l 


$0010(a6),d6 


endl 




move. 1 


$00I8(a6),d7 


end2 




move . 1 


S0014(a6),d2 


inc2 



Ql IPQTITI ITP QWPPT /Pill P Ot^y 



wo 94/23385 



PCT/GB94/00<77 



.709 



Engineering:KlicsCode:CompPict ; Haar .a 



9do 



(?do 



nwvea. 1 
addA. I 

adda. I 
cmpa . I 
blt.s 



movM. 1 
move. 1 
asr. 1 
movea . X 
suba. 1 
BwdO 
adda.l 
Bwdl 
adda. 1 
dbf 



' a3.a4 
d6.a4 
a5, a4. 
d2,a5 
d7,a5 
9do 



d3 



erid=ba3e 

and^-aondl 

f wd ( base . end. inc ) 

base*=inc2 

end2>base 

for 



movent. ^ 


(a7)+,d4-dT/d3-a5 


; rescor** registers 




a6 


; remove locals 


rt3 




; tecum 








macro 






awdO 


'&addrO.&dG.&dH 




move . w 


( &addxO ) , &dG 


dGa* (short •)addrO 


move . w 


&dG.&dH 


dHsdG 


endm 






macro 






Bwdl 


&addr I . &addr 0 , &dG . &dH 


move . w 


(&addrl).d0 ; 


v»« (short • )addrl 


add.w 


dO,&dH ; 


dH-«v 


sub.w 


dO,fcdC ; 


dG-av 


move . w 


&dH, (&addrC; 


•(short *)addrO«dH 


move . w 


fcdfi. (&addzl) 


•(short ♦)addrl=dC 


endm 






macro 






Bwd 


&ba8e , 4co\mt . & inc 





&baae , aO 

&inc*dC 

«l.dO 

aO.al 

dO.al 

a0,d4,d3 

&inc. aX 

al«aO,d4.d5 

&inc«aO 

&count*9do 



addrOsbase 

dOsinc • 

dOaiu'j»X 

addri«addrO 

addrl-stinc»X)^- 

BwdO(addrC,dG.dH) 

addr lysine 

BwdX ( addr X , addrO , dG , dH ) 

addrOt-sinc 

whi le *1I scount 



endm 



HaarBac}cward 



FUNC 



EXPORT 



do 



spare. dX 



countX* d2 - inc2. d3 - incX. d4 - dG, d5 - dK. d6 - loopX, d 



link 


a6,*0 


movem. X 


d4-d7/a3-a3. 


move. X 


$000C(a6) ,d3 


movea. X 


S0008{a6) ,aS 


move.X 


$0010 (a6) .d6 


move.X 


$0018 (a6) ,d7 


move . X 


$0014 (a6) .d2 


subq. X 


«l.d7 


Xsr.X 


«l,d6 


subq. 1 


«l«d6 



(a7) 



no XocaX variables 
store regijcers 

inc* inc X 
basesdata 

Xoopl ( width /height ) 
Xoop2 (height /width) 
inc2 

Xoop2*»X 
loopX/*2 
loopX-«X 
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3do move.! d6,dl 

Bwd a5.dl.d3 

adda.l d2.a5 

(it)£ d7,0do 

mcvera.l ! a"? ) * . d4-d7/a3:a5 



; counc 1= loop! 

: Bwd (base . count . inc) 

; base*sinc2 

; while -l!i--loop2 

reacore registers 
remove Locals 
return 



HaarXTopBwd FUNC 

link 

movea . 1 
move . 1 
Isr.l 
3ubq. 1 
9 do move.l 
move . 1 
swap 
neg .w 
add.l 
move . 1 
dbf 



EXPORT 
a6, 90 

S000B(a6) /aO 

SO0OCU6) .d3 

#l.d3 

#l,d3 

(aO) .do 

dO.dl 

dl 

dO 

dl.dO 

dO,(aO)* 

d3.9do 



HaarTopBwd 



edol 

9do2 



unlk 


a6 


res 




ENDFUNC 




3wd FUNC 


EXPORT 


link 


a6,*0 


movent. 1 


d4-d6.-(a7) 


movoa. 1 


$0008(a6),aO 


movea. 1 


aO.al 


move. 1 


$O00C<a6).d< - 


move. 1 


S0010(a6) .d3 


move. 1 


d3,d6 


add.l 


d6.d6 


Isr.l 


#l,d4 


Isr.l 


#l.d3 


SUbQ. 1 




su^. 1 


#l«d3 


adda. 1 


d6,al 


move. 1 


d3.dS 


move. 1 


(aO) .dO 


move. 1 


(al),dl 


move. 1 


d0,d2 


add.l 


dl,dO 


sub. 1 


dl.d2 


move. 1 


dO.dl 


swap 


dl 


neg.w 


dO 


add.l 


dl.dO 


move. 1 


dO, («0>+ 


move. 1 


d2«dl 


swap 


dl 



no local variables 

start 
area 

area (long) 

area*sl 

dO-HG-*y 

dlsHG 

dlsGH 

dO=H(-G) 

dO»01 

•Y***01 

while -l!s--area 

remove locals 
return 



no local variables 
score registers 

scartK 
startG 
height 
width 

linelenawidth 
linelen ,(b/tesi 
hei9tiC/32 
width/* 2 
height -=1 
width- si 
startGi* s 1 inelen 
1 inecount -width 
dOsHAHBa*YO 
dlsGAGBs*yl 
d3sHAHB 
dO»OAOB 
d2slAia 

dl>HG 

dXsGH 

dOsHf-G) 

dOsOl 

•YO**«OAOB 

dlsHG 
dlsGH 
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a«i2 


ddd.l 


dl.d2 


move . i 


d2, (al) 4. 


db£ 




nove . 1 




db£ 


d4. 3dol 


tnoven. i 


(a7) i.,d4-d6 


unlJc 


a6 


rc3 . 




ENDFUKC 




END 



d2sH(-C) 

while -1 ■ ---iinecounc 
scarcHsscartG 
while -l!=--heighc 

restore regiacers 
remove locals 
return 



CMDCTlTinX CUCCT /Dili c 



wo 94/23385 



PCT/GB94/006r7 



- 712 - 



Engineering: Kl^csCodeiCompPicz ; ConvoiveSH3 . c 



• S :cpyri<;ht 1993 JCIICS U.-nited 

• AL* rigncs reserved. 



::en by: Adrian Lewis 



/ 




ret (fast hardware enulacion) 
: 11 19 5 3 



Optimized *or speed: 
dim • False 
src/dsc occave == o 



<»de£ir.e FwdS laddrO ,dAG, dAH) \ 
vz- (shcrc * laddxO; \ 

dAG- (v3 = v* ( vsav«l» ) ; \ 
dAG*=v+ (vs<<al) ; \ 

dAHrv3+(vs<<=l) ; \ 
dAK-t-avS* (VS<<=1) ; 

■define FwdKaddrl .dAG. dAH. dBG, dBH) \ 
v=»( shore Maddrl; \ 
dBG«(v3rv*tv3=v«X) ) ; \ 
dAH*«v* (vs<<»l) ; \ 

dflH=v3*IVS«=l); \ 

dAG-=v3*(v5«=l) ; 

•define Fwd2 (addr2,addrl,addr0.dAG.dAH.dBG.dBH> \ 
vs*( short •)addr2; \ 
dAH-*( v3sv* (vs=v«l) ) ; \ 

daG+»V* (V3<<al) ; \ 
dAG+avJ* (VS«=1) ; \ 
dBHfSV3-*. (VS«31) ; \ 

•(Short •;addrO=(dAHi-15)»5; \ 
•(short •Jaddrl.(dAG*15)»5; 

•define Fwd3 ( addr3 , dAC. dAH, dBG, dBH) * 
vs» (short 'laddr^; \ 
dAGa ( v3=v* ( vs*v<<l ) ) ; \ 

dflH*sv* (V3«sil ; \ 
dLAH«v3* (vs«sl J ; \ 

dBG-av3* (VS<< = 1) ; 

^define PwdO(addr0.aQdr3, addr2.dAG,dAH,dBC,dBH) \ 
v=- (short •laddrO; \ 

dBH-s (V3»V+ (V3=V«1) ) ; \ 

dAG^sVi-(vs«=l) ; \ 

dBG*=v3*-(VS«al) ; \ 

dAH+wv3f (vs«=l) ; \ 

•(Short •)addr2«(dBH*lS)»5; \ 

•(Shore •)addr3s(dBC*15)»5; 

fdefine FwdE ( addr3 , addr2 , dBG • dBH ) \ 
vrM Short •)addr3; \ 

dBHi-s ( VSaV«l) ; \ 
dBG-a(vs«2); \ 

•(Short •)addr2 = (daH*15)»5; \ 
•(short • )addr3t((dBC*15)»5; 
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^define Fwd(b«i«.«n<h^inc) \ 
addrOsbaae; \ 
addr3«ttddrO- ( inc>>2 ) ; \ 
addr2=addr3-(inc>>2) ; \ 
addri=addr2- (inc»2) ; \ 
FwdS(addrO.dAG.dAK) ; \ 
addrl*-ainc; \ , 

Fwdl(addrl,dAG.dAH.dBG,dBH) ; \ 
addr2+=inc; \ 

Fwd2(addr2,addxl,acidrO,dAC,dAH,dBG.dBH» • \ 
addr3 4.Tinc; \ 

while (addr3<and) { \ , 

FVd3(addr3,dAG,dAH,dBG,dBH) ; \ 
addrO*=inc; \ 

FwdO(addrO,addx3,addx2,dAG,dAH,dBG,dBH) ; \ 
addrl4>sinc; \ 

Fwdl(addrl,dAG.dAH,dBG;dBH) ; \ 
addr2 * a ixic ; \ 

Fwd5(addr2,addrl,addr0.dAG,dAH.dBG,dBH) ; \ 
addr3*=inc; \. 

) \ 

F wdE ( addr 3 , addr 2 , dBG , dBH ) ; 

extern void FASTrORWARD(char -data, long incl. long endl, long inc2. char ••nd2), 
extern void HAXWORWARD ( char -data, long inci. long endl. long inc2: char •eJId2)| 

void FascForward(char 'data, long incl. long endi, long inc2. char -endS) 

register short v, vs. v3, dAG. dAH, dBG, dBH. inc * 
register char •addrO, 'addrl. •addr2, -addri. •«sd; 
char •base; 

incaincl; 

Cor { base«daca; bas«<end2 ; base+sinc2 ) { 

endabase^endl; 
^ Fwd(baae.end.inc) ; 

) 

void Daub4Forufard{ short -data, int size(2]. int oct.dst) 

int oct. area«si2e(0]*si2«(lj«l; 
short widthssize[01«l; 

char 'top-area+ichar -Jdata, -left =wldth* (char Ndaca; 

for (octsO;oct ! =oct_dat;oct+-»-) ( 

long cinc«2«oct* cinc4scinc«2 « 

rinc«8ixa(0)«oct+l, rinc4=rinc«2; /• col and row increments in t- 



FASTFORWARDC (Char M data. cinc4 .width-cinc , rinc , top) ; 
FASTrORWARD( (char *) data. rinc4.area-rinc, cine, left) ; 



) 



void HaarForwardC short •data, int sixet21, int oct.dst) 

int occ, area3siie[0)«si2e(l]«i* 
short width-aixe (01 «1 ; 

char •top-area* (char •Jdata, •leftawidth*(char •)data; 

£or(octaO;oct J «oct_dat;oct**) ( 

long cinc»3«oct. cinc2«cinc«l. 
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rinc^3ize(0]«oct*i. r inc2 = r inc<<l ; /• col and row increntencs m c 

HAARFORWARD( (char ') data. cxnc2 . width . rinc. topi : 
HAARFORWARD( (Char • 1 data. rinc2 . area . cinc . left : ; 



ycid. Hybr.dforvardtshor: -daca. int si2e(21, mc oct.dat i 

oct, area = size(01 •sizef 
short width=si2ef 0) <<1; 

char 'cop^area^ichar •)daca, • left -width* (char -jdata; 

HAARFORWARDt (char * 1 data , 4 , width. sizefO) «1, top) ; 
HAARFORWARD( (char * 1 data , size ( 0 ) <<2 , area, 2 , 1 eft ) ; 
for(octsl;occ :=occ_dst;oct**l (' 

long cinc22«oct. cinc4=cinc<<2 . 

riiic«3ize(01<<oct*i. rinc4=rinc<<2; /• coX and row increments in t 

FASTFORWARD( (Char *) data . cinc4 , width-cinc, rinc, top) ; 
^ FASTFORWAKDC (Char *) data . rinc4 . area- rinc , cinc. left J ; 

} ■ 

^define BwdSO(addr0.dAG,dAH.dBH) V 
v=-( short •)addrO; \ 
dAGs -(v3=v+(vs=v«l)); \ 

dAH«v» (V9<<sl} ; \ 
dBHsvs<<l; \ 

^define BwdSl (addrl , addrO.dAG.dAH.dBH) \ 
v=- (short •)addrl; \ 

dflH*s (vsav<<l) ; \ 

v3sva*v; \ 
dAC'fttv3-» (vs<<a2 ) ; \ 
dAH-sv3* (vs«»l ) ; \ 
•(short •)addrOa(dBH*3)»3; 

tdefine Bwd2 (addr2. dAG,dAH,dBG, dBH) \ 
vs-(short *)addr2; \ 
dSG= -( v3=v+ ( vssv<<l) ) ; \ 
dBH»v* (vs« = l) ; \ 
dAH*sv3* (vs«al) ; \ 
dAG+s:v3* (VS<< = 1 ) ; 

■define Bwd3 (addr3 . addr2 . addrl . dAC. dAH, dBG, dBH) \ 
'/;:•( short •)addr3; \ 
dAH*= ( v33V'f (VSaV«l ) ) ; \ 
dAG+sv+ (v3«sl) ; \ 
dBG*av3+(vs<<=l) ; \ 
dBH-av3*(vs«sl) ; \ 
•(Short •)addrls(dAHi-7)»4; \ 
•(short •)addr2»(dAG-«-7)»4; 

tdetine Bwd0(addrO.dAG,dAH.dBG,dBH) \ 
va* (short •)addrO; \ 
dAG» -(v3=v*(v8-v«l)); \ 
dAHsv+(VS«rl) ; \ 
dBHi-=v3*(V3«sl) ; \ 
dBG<f«v3'f (V9<<sl) ; 

•define Bwdl (addrl .addrO, addrB. dAG.dAH^dBG.dBH) \ 
v=- (short 'iaddrl; \ 
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dBH*3l V33V*( vs^<<l) ) ; \ 
dBG*3V* t V8«»l) ; \ 
dAG*av3 ♦ ivs<>:sl) ; \ 
CiAH-3V3* (VS«al ) ; n 

•{shore Maddris (dBH+7) »4; \ 
•(short •)addr0s(dBG'»»7)>>4; 

»«define BwdE2 (addri .dAG. dAH.dBH) \ 
v=*(shcrc 'jaddri; \ 
v3=v+ (vs=v<<l ) : \ 
dBH3(vs<<«2) ; \ 
dAH+sv3+vs; \ 
dAG-^sv3*(vs<< = l) ; 

*d9fine BwdE3 ( addr3 , addr2 . addrl/dAG, dAH. dBH) \ 
v=M short •)addr3; \ 
dAH-i-stvSsvfCvssv^l) ) ; \ 
dAG+BV* (vs«»l) ; \ 
dBH--sv3 + (vs<<=l) ; \ 
dBH-av3*( V3«=X) ; \ 
♦(short •)addrls(dAH*7)»4; \ 
•(short *)addr2s(dAC+7)»4; \ 
•i short Maddr3=(dBH+3)»3; 

»de£ine Bwd (base, end, inc) \ 
addrOsbase; \ 
addr3«addrO- ( inc»2) ; \ 
addr2aaddr3-(inc»2) ; \ 
addrl=addr2-(inc»^); \ 
BwdSO(addx0.dAG,dAH,dBH) ; \ 
addrl-^siac; \ 

BwdSl(addrl,addrO,dAG.dAH,dBH); \ 

addr2-f sine; \ 

while {addr2<end) { \ 

Bwd2 (addr2.dXG.dAH,dBG.dBH) ; \ 

addr3+sinc; \ 

Bwd3(addr3,addr2,addrl,dAG,dAH,dBG.dBH>; \ 
addrO*sinc) \ 

BwdO<addrO,dAG,dAH.dBG.dBH)i \ 
addrli-sinc; \ 

Bwdl|addrl.addr0.addr3,dAG,dAH,dBG,dBH); \ 
addr2-^ainc; \ 

) \ 

BwdE2(addr2,dAG,dAh,daH); \ 
addr3*=inc; \ 

BwdE3 ( addr3 , addr2 , addrl , dAG r dXH , dBH) ; 

extern void FASTBACKWARD ( char ♦data, long incl. long loopl, long inc2. char *end2) 
extern void haarbaocward < char •data, long incl, long loopl. long inc2. long loop2) 
extern void HAARTOPBWD(char -data, long height, long width); 
/• extern void HAARXTOPBWD(char 'data, long area);*/ 

void rastBacJcwardtchar 'data, long iacl, long endl, long inc2, char •end2) 

register short v, vs. v3, dAG. dAH. dBG, dBH, inc; 
register char 'addrO, •addrl, •addr2, ♦addra, -end; 
char *baae; 

inc = inc 1; 

for (basesdata; ba8e<end3 ; base^«inc2 ) { 
endabase^-endl; 
Bwdibase.end. inc) ; 
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) ^ 

void Oaub4Backward( short 'data. mc size(?],:nc oc: src) 

.; . ~ ■ 

in: oct, areaasize(0]«siz«(l)<.<l; 
shor: width=3ize(0 1 <<1 ; 

char •cop=area*-(char * Idata. • • le£t=width^ (char 'idata: 

for(oc:=occ,src-l;oct>=0;occ--) ( 

long cinC5:2<<occ. cinc4scinc<<2 . 

rincaaize 10 ) <<oct rinc4srinc<<2 ; /• col and row increments in c 

FAST3ACKWARD( (char * ) data ,,rinc4 . area- I rinc<<l I , cinc, let t ) ; 
FASTBACKWARDI (char *) data , cinc4 . width- I cinc«l ) . rinc cop) ; 

) * ' ' 

void HaarBackward (data, size, oct. src) 

short •data; 

inc 3iie(2], oct.src; 

{ 

ins oct, axeassizetO) •3i2e[l]«l; 

short wxdth-sizeCO)<<l; 

char •top«area+(char *)data. •left=widch* (char 'Jdata; 

for(cctsoct.src-l;oct>0;oct--) { 

long cincs2«QCt, cihc2scinc«l. 

rincasiieC01«oct*l» rinc2srinc«l; /* col and row increments in t 

HAARBACKWARD( (char * )data. rinc2 , size(l)»occ,cinc, sixe [0] »oct) ; 
HAARBACKWARD( (chax * )data.cinc2, size{ 0) »oct, rinc. sited] »oct) ; 

) 

HAARTorBWD( (char •)daca. sized J. size(OI) ? 
/• HAAWCTOPBWD( (char •)data.area»l);V 

} 

void HybridBackwardfdaca, size^oct.src) 

short *data; 

int sizeC2). oct_src; 

t 

inc oct* areassize(0]*size(l]<<l; 
short widths3ize(0] «1; 

cr.ar •top=area*(char •>data/ •le£tswidth*(char •)data; 
for (oct«oct_src-l;oct>0;occ--) ( 

long cincr2«oct, cinc4scinc<<2 , 

rincssize(01«oct<*-l, rinc4«rinc<<2; /• col and row incremencs in z 

FASTBACKWARD( (char • ) daca. rinc4 . area- (rinc«l) , cinc, left) ; 
FASTBACKWARD ( ( char * ) data, cinc4 . width- (cinc«l ) , rinc , top) ; 

) 

HAARTOPBWDi (char •)daca, sited] < size (01 ) ; 
/• HAAWCTOPBWDI (Char • ) data, ar«a»l>;*/ 

) 
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® Copyright 1993 KLICS Limicec 
Ail rights reserved. 

Written by: Adrian Lewis 



63000 Fas t Forward/ Bac)cward code 



seg 


•klics* 




macro 






Fwdscart 


&addrC,£dAG.&dAH 




nio ve . w 


(&addrO) ,dO 


; vs*( short •)addrO 


move, w 


dO.dl 


; VS=V 


add. w 


dl,dl 


* V3<<«i 


move. w 


dl.d2 


■ v3=svs 


add.w 


d0,d2 


• v3=vs*v 


move.w 


d2,&dAG 


• dAG=v3 


add.w 


dl^dl 


va<<«l 


add.w 


dO,&dXG 


dAG-^ «v 


add.w 


dX.&dAG 


dAG^^svs 


move . w 


d2*&dAi{ 


dAH>v3 


add.w 


dl.dl 


va«3l 


add.w 


dl.&dXH 


dAH4..va 


add.w 


d2,&dAH i 


dAH««v3 


add.w 


dl.dl ; 




add.w 


dl,6dXH j 


dAH-*>«vs 



endn 


macro 






FwdOdd 


&addr X . &dAG , &dAH . &dBG , &dfiH 


move.w 


(&addrl).dO 


; v»* (short •)addrl 


move.w 


dO.dl 


; vssv 


add.w 


dl.dl 


; vs«>l 


move.w 


dl.d2 


; v3svs 


add.w 


d0.d2 


; v3avs*v 


move.w 


d2.&dBG 


; dBG3v3 


add.w 


dl.dl 


; vs<<sl 


add.w 


dO^&dAH 


; dAH*>v 


add.w 


dl.&dAH 


; dAH-^svs 


move . w 


d2,&dBH 


; dBH3V3 


add.w 


dl*dl 


; VS<<sl 


add.w 


dI,&dBH 


; dBH-^«V9 


sxib.w 


d2.&dAG 


; dAG-=v3 


add.w 


dl.dl 


; vs«sl 


sub.w 


dl,&dAO 


; dAG-xvs 


endm 






macro 






PwdBven 


6addr2 . &addrl , baddr 0 , £dAG , £dAH « &dBG . 


move.w 


(&addr3),d0 


; v=* (short •)addr2 


move.w 


dO^dl 


; V8»v 


add.w 


dl.dl 


; va«al 


move.w 


di,d2 


; v3avs 
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duu . W 




VJ-VS*V 


sub . V 




■ dA>l-=vo 


aaa . w 


di.ai 


• VS<<=1 


add . w 


dO . &dfiG 


• dBG-^sv 


aaa . w 


di , bdBG 


dBGi^ = vs 


dda . w 


d2 , teOAG 


dAG-rsVJ 


add. w 


dl.dl 


VS<<=1 


add, w 


dl.&dAC 


dAG-t-svs 


add. w 


d2.&daH 


dBH->=v3 


add.w 


di.dl 


VS<<=1 


add.w 


dl . &dBH 


dBH<«>svs 


clr .w 


do 


dO=0 


asr . w 


»5.&dAH 


dAH»s5 


addx.w 


dO » 6dAH 


round dAH 


asr .w 


«5.&dAG 


dAG»«5 


addx.w . 


dO . &dAC 


round dAC 


move . w 


&dAH. (iaddrO) 


•(short •)addrO=dAH 


move , w 


&dAG. (&addrl> 


•(Short •)addrl=dAG 


mend 







macro 

FwdEnd &addr3 . &addr3 , &dBG. &dBH 



move .w 


(&addr3 ) ,dO 


• vr«( short •)adxir3 


add.w 


dO,dO 


• V<<sl 


add.w 


dO « &dBH 


• dBH««v 


l3l.W 


t2.d0 


vc<=2 


sub. w 


dO.^dBG 


• dBG-sv 


clr .w 


dO 


' dOaO 


asr . w 


«S.fidBH 


dBH»«S 


addx.w 


dO,&dBH 


round dBH 


asr. w 


#5,&dBG 


dfiO»s5 


addx.w 


dO.&dBG 


round dBG 


move . w 


&dBH, (&addr2) 


•(short •)addr2sdBH 


move . w 


&dBG* (&addr3) 


• ( short * ) addr3 adBG 


endm. 







macro 




Fwd 


&bas«, &end, 4inc 


movea . 1 


&base, aO 


move . i 


&inc«dO 


asr; 1 


»2*dO 


movea . I 


a0,a3 


suba . 1 


d0.a3 


movea . i 


a3.a2 


suba. 1 


d0.a2 


movea . 1 


a2,al 


suba. 1 


dO.al 


FwdStart 


a0.d4.d5 


adda.l 


&inc*al 


FwdOdd 


al.d4,d5,d6.d7 


adda. 1 


&inc*a2 


FwdEven 


a2.al.a0.d4,dS,d6,d7 


adda.l 


&inc.a3 


FwdOdd 


a3,d6.d7,d4.d5 


adda.l 


&inc.aO 


FwdEven 


a0.a3.a2,d6.d7,d4»d5 


adda.l 


&inc.al 


FwdOdd 


al.d4,d5,d6.d7 


adda.l 


& inc . a2 



addrOsbase 

dOsinc 

dO«inc»2 

addr3=addrO 

addr3-=tinc»2) 

addr2aaddr3 

addr2 - = ( ino >2 ) 

addrl»addr2 

addrl-3<inc>>2) 

Pwdseart ( addrO * dAG , dAH) 

addrl*sinc 

FwdOdd (addrl . dAG. dAH, dBG, dBH) 
addr2'^ = inc 

FwdEven ( addx2 , addrl * addrO , dAG. dAH, d& 
addr34>ainc 

FwdOdd ( addr 3 , dBG . dS H , dAG . dAH ) 
addrO+ainc 

FwdEven (addrO , addr3 * addr2 , dBG, dBH, dA> 
addrl-^ainc 

FwdOdd ( addr 1 , dAG . dAH . dBG . dBH ) 
addr2-*>=inc 
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FwdEven 
adda.: 
cmpa ; 1 
bgc .w 
FwdEnd 

endm 



a2, al, aO,d4,d5.d6,d7 

&inc.a3 

a3,&end 

9do 

a3,a2,d6/d7 



FaacForvard FUNC 

link 
cnovem . 1 



9 do 



move. 1 

movea. 1 

raovea.l 

adda.l 

Fwd 

adda.l 

cmua. 1 

bit.w . 

movem. 1 

unlJc 

rts 

ENDFT3NC 



EXPORT 
a6,#0 

d4-d7/a3-a5. -(a7) 

$000C(a6) .d3 
$0008(a6),a5 
a3.a4 

$00IO(a6) ,a4 
a5,a4.d3 
$0014(a6) ,aS 
$0018(a6).a5 
9do 

(a7)*,d4-d7/d3-a5 
a6 



FwdEven ; addr 2 , acdr 1 . addr 0 , dAG . dAH . dB- 

addr3*«:nc 

addr3<end 

while 

FwdEnd ( dddr 3 , addr 2 , dBG , dBH ) 



no local variables 
score regiacers 

incsincl 

basesdaca 

endabaae 

endtaiendl 

Fwd(base.end. inc) 

ba9e-^=inc2: 

end2>baae 

for 



restore regiscers 
remove locals 
recurn 



macro 
BwdStarcO 

nove.w 
move . w 
add.v 
add.w 
move . w 
nag . w 
move.w 
add.w 
Isl.w 
move . w 

endm 



&addrO« bdAG, &dAH, &dBH 



(&addrO) .dO 

dO.dl 

dl.dl 

dl,dO 

dO.fcdAG 

&dAG 

dO.&dAH 

dl.&dAH 

#2,dl 

dl.&dBH 



v»* (short •)addrO 
vs«v 

VS«sl (VSa2v) 

v+»va (v«3v) 
dAG«v3 
dAGs -dAG 
dAHav 

dAH^avs 

vs<<s2 (vs»8v) 

dBHaVS 



macro 
BwdStartl 

move.w 

move. w 

add.w 

add.w 

add.w 

Isl.l 

add.w 

add.w 

add.w 

sub. w 

clr.w 

asr.w 

addx.w 

move.w 



&addr 1 « &addr 0 . &dAG , &dAH , &dBH 



(&ad<Srl) *dC 

dO,dl 

dl^dX 

dl.&dBH 

di,dO 

#2,dl 

dl.dO 

dO.&dAG 

dl.dO 

dO,&dAH 

dO 

fr3,&dBH 
dO,fcdBH 
&dBH. (&addrO) 



vs* (short •)addrl 

VS5V 
VS«aX 
dBH-^«VS 
v*svs (vs3v) 

VS«a2 (VSaSv) 
V+=VS (Vallv) 

dAG'^'-v 

v-*«vs (v=19v) 
dAH*sV 
dOsO 
dBH»«3 
rormcl dBH 

•(short •)addrOsdBH 



endm 
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xacrc 

BwdEven &ad<lr2 , i^dAG. &dAH. &dBG. &d£H 





Tove . w 


{&addr2),dO 


v=« (Shore •laddi2 




Tcve . w 


dO.dl 


vs=v 




add , w 


dl.dl 


V3<<sl (vs=2v) 




add.w 


dl,dO 


V*sVS {v=3v) 




nnovQ . w 


dO , &dBG 


dBGsV 




neg , w 




dBGs -dBG 




rnove . w 


dO.&dBH . . 


dBK«v 




add.w 


dl . &dBH 






isi .w 


#2.dl 


vs«=2 (vssSv) 




ddd . w 


dl . dO 


V-»>sVS {v«llv) 




dcd.w 


dO , &dAH 


dAH*rv 






dl,dO 


V+aVS tV=19v) 


* 




dO . &dAG 


dAG^sv 




€nQm 








macro 








BwdOdd 


&addr 3 . &addr2 . &addrl . &dAG . &dAH . &dBG . &dfiH 




move . w 


{iaddr3),dO 


vs* (Short •)addr3 




move.w 


dO,dl 


V3 = V 




add . w 


dl.dl 


V3<<»1 (vs=2v) 




add . w 


dl.dO 


V+sVS (Va3v) 




add. w 


dO.&dAH 


dAH'^av 




add.w 


dO . &dAG 


dAG*»v 




add . w 


dl,&dAG 


dAG<^«vt 




Isl.w 


♦12, dl 


• vs<<«2 (vss8v) 




add.v 


in, 60 


• v*-sva (v=llv) 




add.w 


dO . &dBG 


* dBG-^vv 




add.w 


dl*dO 


• v»*vs (vsl9v) 




sub. w 


dO,&dBH 


dBH-«v 




clr.w 


dO 


• dOaO 




asr.w 


#4.&dAH 


• dAH»-4 




addx.w 


dO , SidAH 


roxind dAH 




move . w 


&dAH, (&addrl) 


• -(shore •)addrl=dAH 




asr.w 


»4,&dAG 


dAG»«4 




addx . w 


dO.&dAG 


• roiind dAG 




move . w 


&dAG, (&addr2) 


•(Short •)addr2sdAG 




endm 








niacro 








3wd£nd2 


&dddr2 . &dAG. &dAH . &dBH 


• 


move . w 


(&addr2),d0 


• vs* (Short •)addr2 




move.w 


dO.dl 


* vs«v 




add.w 


dl,dl 


• vt<<el (VSs2v) 




add.w 


dl,dO 


t V-»sVS (Vs3V) 




Isl.w 


#2.dX 


• V8«s2 (vssSv) 




move.w 


dl,6dBH 


• dBHaVS 




add.w 


dlrdO 


• V4 9VS (VallV» 




add.w 


dO.&dAK 


• dAH+«v 




add.w 


dl.dO 


* v^svs (v«19v) 


* 


add.w 


dO,&dAG 


; dAG*sv 




endm 








macro 








SviEnd? 


taddr"* . ^addr2 . ta'idrl . &dAG . &dAH . iCBH 



ninrTt-niTr rucrr miM r 
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0do 



move . w 

move . w 

add.w 

add.w 

add.w 

add.w 

add .w 

add.w 

Isl.l 

sub.w 

clr.w 

aar.w 

addx.w 

move . w 

asr.w 

addx. w 

move. w 

aar.w 

addx.w 

mcve.w 

endxn 



(&addr3) ,dO 

dO,dl 

dl.dl 

dl.dO 

dO.&dAH 

do , idAG 

dl. tdXG 

di . 4daH 

»4,dl 

dl,&dBH 

do 

dO^&dAH 
&dAH, (&addrl) 
#4,&dAG 
dO^&dAG 
&dAG, (&dddr2} 
#3.&d£H 
dO.&dBN 
&dBH, {&addr3) 



macro 
Bwd 

movea . I 

move . 1 

asr. X 

movea . X 

axiba.X 

movea . X 

suba . X 

movea . I 

suba.X 

BwdStaxcO 

adda.l 

BwdStartl 

adda.l 

BwdEven 

adda.l 

BwdOdd 

adda.l 

BwdEven 

adda.l 

BwdOdd 

adda.l 

cmpa.l 

bgc 

Bwd£nd2 

adda.l 

Bwd£nd3 

endm 



V3» (shore 'Jaddra 
vs=v 

V3«^l (V5=2V) 
V+aVS (Vs3v) 

dAG+=V 
dAGf =V3 

dBH^aVS 

vs«=4 <va32v) 

dBH-svs 

dO=0 

dAH»«4 

round dAH 

• ( short • ) addr IstdAH 
dAG»s4 

round dAG 

•(short •)addr23dAC 

dBH»53 

^ound dBH 

• (short •)addr3=:dBH 



&base,fcend.&inc 

tbasa.aO 

&ine.dO 

#2, do 

aO,a3 

d0.a3 

a3.a2 

d0.a2 

a2,al 

dO^al 

a0.d4«dS.d7 
&inctal 

al,a0,d4,d5.d7 
&inc,a2 

a2,d4,d5,d6.d7 
&inc.a3 

a3,a2,al,d4,d5,d6.d7 
&inc.aO 

a0.d6.d7,d4.d5 
fcinc.al 

al . aO, a3, d6 , d7 , d4 . d5 

&iiic,a2 

a2,&end 

9do 

a2,d4,d5,d7 
&inc,a3 

a3,a2,al,d4,d5,d7 



FastBacJcward func 

link 
movem.l 



EXPORT 



move. 1 
movea . 1 



a6,«0 

d4-d7/a3-a5,-(a7) 

$000C(a6» ,d3 
S0008(a6) .a3 



addrOsbase 
dO»inc 
dOsinc»2 
addr3saddrO 
addr3-^(inc»2) 
addr2«addr3 
addr2-a(inc»2) 
addrl3addr2 
addrl-«{inc»2) 
BwdStar^O (addrO. dAG, dAH, dBH) 
addrl+sinc 

BwdStartl (addrl . ^fSdrO . dAG, dAH. dBH) 
addr2f sine 

8w«lCven(addr2.dAC,dAH.dBG, dBH) 
addr3^«inc 

BwdOdd ( addr3 , addr2 . addrl , dAG, dAH. dBG 
addrO'*-*iRc 
BwdEven ( addr 0 , dBG , dBH , dAG , dAH ) 
addrl+sinc 

BwdOdd ( addr 1 , addr 0 , addr3 , dBG , dBH , dAG 
addr2+«inc 

addr2<end 
while 

Bwd£ad2 { addr2 , dAG , dAH , dBH ) 
addr3-*>ainc 
; BwdEnd3Uddr3,addr2,addrl,dAG,dAH,da 



no local variables 
store registers 



; inc-incl 
.* base-data 



<*i!OmTM-rr mrr*^ /run r 
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move a . X 
adda. I 
Bwd 
adda . 1 
cmpa. 1 
blc 



a5.a4 

$0010ia6] , 
aS.a4,d3 
$0014 (a6 ; , 
$0018(a6} , 

ado 



a4 

as 
aS. 



endsbase 

cndi'-sendi 

Bwd (base. enc, inc ) 

base*=lnc2 

end2>bas,e 

for 



mcverr. 1 

urlk 

res 



ENDFUNC 
END 



(a7 I -.,d4-f^7/a3-a5 
a6 



restore registers 
remove locals 
return 
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• © Copyright 1993 KLICS Limited 

• All right* reserved. 

• Written b/: Adrian Lewis 



• / 

Test versions of colour space conversions in C 

'include <Meraory.h> 
"include <Ouic)cDraw. h> 

^define NewPointer (per. type. size) \ 
savezonesGeczoneO ; \ 
Set2one(SystemZone()>; \ 
if inil«a(pcr5(type)Nev/Ptr(size) )) { \ 
Set2one(ApplicZone() } ; \ 
1£ (nil=s(ptr=(type>NewPtr(size))) { \ 

SetZoneOaveZone) ; \ 
^ ^ recurn(Meinory£rror() ) ; \ 

) \ 

Sec Zone ( savezone 1 ; 

cypedef union ( 

long pixel; 

char rgb(43; 
} Pixel; 



/♦ Special YUV space vera ion •/ 
♦define rgb_yuv(pijanap, Yc> \ 

pixel. pixei.Ox8O808O'^*pixinap**; \ 

r» (short) pixel. rgb[ll ; \ 

gs (short) pixel. rob C2 ] ; g+=g; \ 

b«(9hort)pixel.rgb(3J ; \ 

Ya(b«3)-b; \ 

g*sr; \ 

Y*sg*g*y; \ 

Y».4; \ 

Y*=g; \ 
•Yc+*=Y; \ 
V»=2; \ 
U*«b-Y; \ 
V+=r-Y; 

#de£inc liiuit (Y, low, high) \ 

Y< ( low«2 ) ? low«2 : Y> (high«2 ) ?high«2 : Y 

/• Standard YUV space version - Bt294 CR07(0) mode limiting 
»aetine rob_jaiv32 (pixjnap. Yc) \ 

pixel. pixel-0x808080**pixiaep*4.; \ 

r=(long)pixel.rgbCll; \ 

g^ (long) pixel. rgb (2]; \ 

b-(long)pixel.rgbC3J; \ 

Ye (306»r + 60l»g * ll7*b)»8; \ 

•Yc** -limit (Y, 16-128.235-128); \ 

U*« (512T - 429*g - 83*b)»8; \ 

V+. (-173*r - 339*g ♦ 512»b)»8; 



void 



RGB2YUV32 Mnng •pixmap. short •Yc. shor: *Vr . short •vc, int area, int wid 
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long •pixinap2«pixinap*cols • 'row. •end=pixinao*ar92; 
shore •Yc2«Yc*width; 

'-^r.ile (pijar\ap<end) ( 
row=pixmap+widch ; 
while (pix:nap<row) { 
Pucel pixel; 
long r.g.b, V,UaO, VsC; 

rgb_yuv32 (pixinap, Yc) ; 
rgb_yuv32 (pixmap, Yc) ; ■ 
rgb_yuv32 ( pixmap2 , Yc2 ) ; 
rgb_yuv32 (pixmap2. Yc2') ; 
a>>=2; 
V>>=2; 

•Uc+^ = Limit(U, 16-128, 240-128) ; 
•Vc-*»limic(V» 16-128. 240-128) ; 

) 

piMnap+ =cols+co Is -width; 
pixinap2+=cols*cols -width; 
Yc*5width; 
Yc2+-width; 

1 



typedef struct { 

short ry, rv, by. bu; 
) RGB^Tab; 

OSErr RGBTabl« (long • 'tab) 

i 

RGB.Tab -table; 

int i ; 

TKz save Zone; 

NewPointer (table. RGB.Tab* ,256 •siieof {RGB.Tab) ) t 
* tab* (long •) table; 
for(i=0;i<128;i++) ( 

tableCi) .ry=306*i»8; 

tabled] .rval73*i»a; 

tableti] .by3ll7*i»8; 

tableCi] .bu=83*i»8; 

) 

for ( 1=128 ;i<2 56; i**) ( 

cable[ij . ryt:306» ( i-256) »8 ; 
cabled) . r/=173» ( i-256)»8: 
tablefil .by=117* (i-256)»8; 
tableCi] . bu»83« ( i-256) »8; 

) 

xetuxn (no£rr ) ; 

) 

typedei struct { 

short ru, gu. bv, gv; 
) UV32.Tab? 

UV32.Tub •UV32.Tabl«() 

( 

UV32.Tab * table; 
int i ; 

cable* (UV32.Tab •)NewPtrf256»si2eof (UV32_Tab) ) : 



ct lorrm irr irrr /m ti r 
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for(i=C;i<128;i**) ( 

cable fi ) .ru= 12 8-«-( 1436*i>>10 ) ; 
ratl«(i) .gu5i28*(-731*i>>i0) ; 
catletil .bv=128*(1815*i>>10) ; 
cafcicCi] .gv=-352'l»10; 

} 

f3r(i = i28;i<25€;i*-^) { 

cabled] .ra = 128* (14 36* ( i-2 56) »10) ; 

cabled] .gu=128+ < -73: • ( i-2 56) >>10) ; 

cabled] .bv=128+ {1815* ( 1-236) »10) ; 
^ cabled] .gva-352* (i-256)>>l0; 

recum(cable) ; 

) 

cyx>€def scrjcc ( 
long u, v; 
} aV32Tab; 

OSErr UV32Table( long ••tab) 

long 'ytab; 
UV32Tab -uvtab; 
inc i; 
THt saveZone; 

NewPoincerCtab, long*, 512*3izeo£ ( long) ♦512* aizeof (trv32Tab) ) ; 
ycabe*tab; 

uvtabs(UV32Tab* I4ytabt5121 ; 
for(i«-256;i<256;i**) ( 
long yyy, sp? 

sp=0xO00000£e&(i<-l28?0:i>127?255:i*12a) ; 
yyyasp; yyy«a8; 
yyyisap; yyy<<»8; 
yyyissp; 

ytab[OxOO0O01£f&ij5yyy; 

for<i=-256;i<256;i**) { 
long ru,gu,bv,gv; 

ru=Oxff£££f£« 4 (i436*i»10); 

gu=0xO00001£e k (-731*i»10); 

bv=0x000001£e & (1815«i»10); 

gv=OxOO0O01fe & (-352»i»10); 

uvcabCOxOOOOOlFFii] .u=( (ru«8) lgu)«8; 
^ uvcabtOxOOGOOlFFiil .va(gv«8) Ibv; 

return ( noErr ) ; 

) 

typede£ struct ( 

short u, v; 
) UVlSTab; 

OSErr uvl6Table(long ••tab) 

( 

short *ytabf 
UVlBTab 'uvtab; 
inc i; 
THx saveZone; 
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NewPo inter ( •cab, long- , 512*si2eof ( short ? •512 • sizeoC ;'JV16Tab) ) ; 
y:ab=M short ••)cab; 
uvtab=F(UV16Tab* l&ycab(512) ; 
f.ort i = -256: i<256:i**) ( - . 

long yyy. sp; 

sp-OxOO 0000 lei ( ( i< - 129?0 : i>12 7 ?25 5 : i • :2 8 ) >>3 ) ; 
yyy = sp: yyy«=5; 
yyyirsp; '/yy<<=5.* 
yyyisap; 

ytabfOx000001£ftil=yyy; 

for(i=-256;i<256;i**l ( 
long ru,gu,bv,gv; 

rurOxfffifffCa t (1436»i»13); 

gu50x0000003e k {-731*i»13); 

bvsOx0000003e& {1815*i>>13); 

gv.0x0000003e & (-352*i»13); 

uvtabtOxOOOOOlFFti] .ur{ (ru«5) lgu)<<5; 

uvcabiOxOOOOOlFFtil . v= (gv«5) Ibv; 
} / . 

return (noErr I ; 



^define over(vai) \ 

H0xFF004(vai) ) =» 0) ? <char) vai : va 1<0?0 : 255 

\ 

Standard YUV space version •/ 
f define yuv_rgb32 (pixmap, Yc) \ 
YaCYc+*)»2; \ 
pixel. rgbtl] sov«r(Y*r> ; \ 
pixel. rgbt21 =over(Y*g) ; \ 
pixel. rgbC 31 sever ( Y*b) ; \ 
* p Isanapo* sp ixe I . pixel ; 



void YUV2RGB32(long •pixmap. shore 'Yc, shore 'Uc, short *Yc. inc area, inc wid 

( 

long *pixxnap2spixanap4'Cols. *row» •encspi^oaap^area ; 
short •Yc2sYc*width; 

while (pi»i\ap<end) ( 
r ov s p 1 xmap-^ wi dt h ; 
while (pixinap<row) ( 

Pixel pixel; 

long r,g,b,Y,U.V; 

U=CUc**)»2; 
V«|»Vc++)»2; 
r=128^(1436*U»L0}; 
gsl28+(-731»U - 352*V»10); 
bal28*(l8XS*V»10); 

yuv_rgb3 2 ( p ixmap . Yc ) ; 
yuv.rgb3 2 ( pixmap, Yc ) ; 
yuv.rgb32 (pixinap2 , Yc2 ) ; 
yuv.rgb3 2 ( pixinap2 , Yc2 ) ; 

) 

pixxDap^scola<*>col3 -width; 
p ixinap2 ♦ «c 0 1 5 •^ CO 1 3 - widch ; 
Vc*ewidthr 
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Yc2 + :iwidCh; 

) 

) 

Tdecine rgb32_yuv|pi3anAp, Yc) \ . 
pixel .pix«l=0x808080**pijonap**; \ 
rrpixel.rgbdl ; \ 
g=pixei.rgb[2] ; \ . . 

bspixel. rgb(3 J ; \ 

Y= (tablelOxTFtr] .ry * (g«2 ) -tablefOxFFtg] . ry-tabl« (OxFF&gJ . ty ♦ tablefOxFFib 
•YC*^ = limit (Y, 16-128.235-128) ; \ 

U** (r<<l) -g -cable [OxFF&g] .rv - cablelOxFFib) .bu; \ 
V+a (b«l) -g -cable [ OxFT&r) .rv - cahleCOxFF&g] .bu; 

void RGB32YUV(RGB_Tab 'table, long •pixmap. short -Yc, short 'Uc. short -vc, int 

•( 

long- *pi3onap2«pi3onap^cols* "row. *endapi)onap-(>drea; 
short •Yc2=Yc*width; 

while (pixzttap<endj ( 
r owBp i xmap4-w i dch ; 
while (pix2nap<rov) ( 

Pixel pixel: 

long r,g,b,Y.UsO,v«0; 

rgb32_yuv(pixiBap,Yc) ;*/ 

pixel. pixel=0xe08080"»pix2nap*+; 

rspixel.cgbtl] ; 

gspixe.\.rgb[2]; 

bspixel. rgb(3 ) ; 

Ya ( table ( OxFF&r 1 -ry ♦ (g«2) -table tOxFFtg] . ty- cable [OxTFigJ ♦ cabl 
•Yc** = limit (Y, 16-128. 235-128); 

U*« (r«X) -g -table [OxTFtg] .rv - table ( OxPTtb) .bu; 
v+- ib«l) -g -table (OxFFtrl .rv - cable(OxFF&gJ .bu.- 
rgbSS.yuv (pijoaap , Yc ) ; 
rgb32_yuv <pixnap2 . Yc2 ) ; 
rgb32_yuv (piMaap2 , Yc2 ) ; 
U»a2; 
V»=2; 

•UC+^slimittO. 16-128*240-128) ; 
•Vci-*aliinic(V, 16-128. 240-128) ; 

) 

p ixmap^ 3C0 1 S't-cc 1 s -vr idth ; 
pi;anap2f scols-*-cols-width: 

YC+swidth; 
Yc2i- -width? 

) 

} 



#define yuv_rgb32x2 (pisonap. Y) \ 
pixel.xgbtl]aover (Yfr) ; N 
pixel. rgbC 2) -over (Y+g); \ 
pixel.rgbC31=:over(Y+b) r \ 
pixzoapCcoLslsplxel. pixel; \ 
*p i»nap-*"«> spixel . pixe 1 ; 



void YUV2RG832x2(DV32„Tab -table, long -pixmap, short 'Yc, short 'Uc, short •vc. 

long •pixinap2wpi3anap*2*cols, •row. •end»pixmap*area; 
short •Yc2aYc*width; 
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while (pi»nap<end) ( 

long YoXd=*Yc>>2 . Yold2=*Yc2>>2; 

rowapixmap+widch* 2 ; 
while (pixMp< row) ( 

Pixel pixel ; * 

long r.g,b.Y,U.V; 

U=OxOOFF&( (•Uc+-»')>>2) ; 
V=OxOOFFt ( ( • Vc+-f ) »2 ) ; 
rscaJsieCUl .ru; 
g=cable(Ul .gu*table(V] .gv; 
b«cable{V) .bv; 

Y=CYc-».+ )>>2; 
Yold3(Y'»-Yold)»l; 
yuv_rgb32x2 (pixinapr Yold) ; 

YoldaY; 

yuv_rgb32x2 (pixinap,Yold) ; 

Y«(«Yc*-*)»2; 
Yolda<Y-^Yold)>>l; 
yuv_rgb3 2x2 < p i^anap » Yo Id ) ; 

YoldsY; 

yuv^rgb32x2 (pixsnap, Yold) ; 

Y«(»YC2**)»2; 
YoId2s(Y*Yold2)»l; 
yuv^gb32x2 (pijaQAp2 . Yold2 ) ; 

Y0id2«YJ 

yuv.rgb32x2 (pi»nap2, Yold2 ) ; 

Yst«Yc2+*)»2; 
YoXd2a ( Y*yold2 ) »1 ; 
yuv_rgb32x2 (piaanap2 , Yold2 ) ; 

Y0Xd2=Y; 

yuv.rgb32x2 (pixinap2 , Vold2 ) ; 

) 

pi3anap*=4*cols-2*width; 
pixniap2 s 4 * CO X s * 2 * wi dt h ; 
Yc*swidth; 
Yc2 ♦•width ; 

} . 

) 

ffdefine yuv.r?b8 (pixel, Yc« index, dith) \ 
Y=»Yc+*; \ 
Y«a3; \ 
Y&« OxSFOO; \ 
Yl= U; \ 

pixel. rgb( index! -cableCYl .rgb(dich) : 

void YUV2RGB8 (Pixel •table, long -pixtnap, abort -Yc, short 'Oc, shore •Vc, inc a 

( 

long *pl»ap2>pixinap4>col5/l, *row. •end*pi3anap+area/4; 
short •Yc23Yc*width; 

while fpixinap<€nd) ( 
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rov=pi3aMp*»idch/ 4 ; 
while (pijanap< row) ( 

?ixtl pixel, pixel2; 

long Y,U,V; 

U>>=5; 
V>>36; 

U= (U&OxFO) i tViOxOn : 

y^v_rgb8 (pixel , Yc . 0 . 3 ) ; 
yuv_rgb8 (pixel , Yc , 1 . 0 1 ; 
/uv_rgb8 (pixel2 , Yc2 . 0 . 1 ) ; 
/uv_rgb8 (pixeU . Yc2 » 1 , 2 ) ; 

U».2; 
V»=6; 

Us (UiOxFO). I (V&OxOF); 

y^v.rgbe (pixel , Yc , 2 , 3 ) ; 
yuv^rgbS ( pixel . Yc , 3 . 0 ) ; 

yuv.rgb8(pixei2.Yc2,2, 1) ; I 
yMV_rgb8 ( pixel2 . Yc2 , 3 . 2 ) ; 

* p i 9anap4> > apixe 1 . pi xe I ; 

* pi3anap2 ♦•*'Spixel2 .pixel : 

) \ 

pixiQap+« (cols4>cols-width) /4; 

pixMp2+s (col»*cola-wi<ach) /4 ; 

Yc+«width; 

Yc2+»width; 

) 

} 

#de£ine yuv_rob8x2^pixel,pixel2,Y, index, dith,dith2) \ 
Y&a 0x3F00; \ 
YI= D; \ 

pixel. rgb[index] =table(Y] .rgbldithl; N 
pixel2.rgbr index] stable (y; .rgb[dich2] ; 

void YUV2RCB8x2 (Pixel 'table, long •pixmap, short "Yc, short 'Uc. short *Vc, int 

long *pixn)ap2spixxBap4C0ls/2, *row, *endapixniaLp+ area/4; 

short *Yc2=YcH-width; 

while ( pi janap<end) { 

long Yold=*Yc«3, Yold2=»Yc2«3 1 

row=pixinap*width/2 J 
while (pixmap<row) ( 

Pixel pixel, pixel2, pixel3. pixel4; 

long Y,0,V; 

□••Oct-*; 
Va*Vc<»*; 
0»a2; 
V»«6; 

Oa (O&OxOQPO) I (VfcOxOOOF); 
Y-(*Yc**>«3; 
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Yold»(Y4-Tbld)>>l; 

y'jv_rgb8x2 (pixel, pixel 2. Y. 0. j , 1 J ; 

Yold=Y: 

yuv_rgb8x2(pixel,pixel2, Y. 1,C,2) ; 
Yold=Y; 

Y=CYc^-)<<3; 

Yold=(Y^Yold) >>1; 

yuv_rgb8x2 ( pixel , pixel2 , Y , 2 . 3 , 1 ) ; 

Yold=Y; 

yuv_rgb8x2(pixel.pixel2. Y, 3, 0,2) ; 
YoldaY; 

Y^{»Yc2*4.)«3; 

Yold25(Y*Yold2)»l; 

yuv_rgb8x2 ( pixel3 . pixel4 . Y . 0 . 3 . 1) ; 

Yold2:«Y; 

yMV.rgb8x2(pixel3.pixel4»y, 1.0,2) ; 
Yold2=Y; 

Y=(*Yc2**)«3: 
Y0ld2s(Y-i'Y0ld2)»l; 
yMV_rgb8x2(pixei3,pixel4, Y,2. 3. 1) ; 

Yold2=Y: 

yuv_rgb8x2(pix«13,pixel4.Y.3.0,2) ; 
Yolda«Y; 

pimap(col8/4)spixel2.pixel; 
*pixmAp<»-*>spixel . pixel; 

pi3anap2 ( cols / 4 ] apixel4 . pixel ; 
*pixnap2^-^spixel3 .pixel ; 

) 

pixmap4-c (cols4>cols-widthJ/2; 
pixinap2<»a (col5-»cols -width) /2 ; 
Yc*=width; 
Yc2*-widch; 

) 

) 

f define yu v_rg WEST (pixel, index. V) \ 
rgb_col.rcds(Y*r«8) ; \ 
rgb.col.greena (Y+g«8) ; \ 
rgb_col.bIue-(Y+b«8) ; \ 
pixel . rgb( index] sColor2Index<6rgb_col ) ; 



void YUV2RGBTEST(UV32_Tab •table, long Tixinap, short •Yc. short •Uc. short 'Vc. 

{ 

long •pixmap2=piwnap+cola/2. *row, «end«pixinap*area/4; 
short ♦Yc2=Yc*-width; 

while tpi3anap<end) ( 

long Yolds*Yc«3, Yold2a»Yc2«3 ; 

rovap uoiap^wi dt h/ 2 ; 
while (piMnap<row) { 

RGBColor rgb.col; 

Pixel pixel # pixel2; 
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long * r,g,b,Y,0,V; 

UaOxOOFTS ( ( -Uc** ) »2 ) ; 
VsOxOOrF& ( ( * Vc** ) >>2 ) : 
r«cabl«(Ul .ru^- 
aatabitluj .g\i+cable(V) .gv;. 
b=ca£>le(vi .bv; 
Y=(•Yc^•-^)»2; 
yoldr (Y+Yold)»l; 
rgb_col.red»(Yold+r«8) ; 
rgb_col.green3(Yold*g«8) ; 
rgb.cbl . blue- ( Yold+b«8 ) ; 
pixtt 1 . rgb ( 0 ] sColor2 Znd«x ( &rgb.col ) ; 

YoldaY; 

yuv.rgbTEST(pixel.l,Yold) ; 

Y=CYci'*)»2; 
Yold«(Y+Yold)»l; 
yuv_rgbTEST(pixel,2,yold) ; 

YoldaY; 

yuv_rgbTEST(pixel, 3, Yold) ; 

Y»CYc2 + *»»2; 
Yold2 » ( Y+Yold2 ) »1; 
yuv.rgbTEST<pixel2,0. Yold2) ; 

YoldlaV; 

yuv^r gbTEST t pix« 12 , 1 , Yold2 ) ; 

Yr(*Yc2'f-»')»2? 
Yold2=(Y*yold2l»l; 
yuv.rgbTSST (pixel2 , 2 , Yold2 ) ; 

Yold23Y; 

yuv.rgbTEST (pdjcel2 . 3 » Yold2 ) ; 

pixmap f CO I s / 4 ] =pix« 1 . pix9l ; 

* pixmap* sp ixe 1 . pix« 1 ; 

pixmap2 (cols/ 4 )»pixel2 . pixel; 

* p I xinap2 <»>•*• s p ixe 1 2 . p ixe 1 ; 

> 

p ixmap^ m ( col flt-co 1 9 -width ) / 2 ; 
pixinap24.s {col8<*>cols-width) /2; 
Yc-fswidth; 
Yc2"»'awidch; 

1 

} - 
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0 Copyrighc 1993 KLICS Limited 
All righcs reserved. 

Wriccen by: Adrian Lewis 



680 30 Colour space conversions 



machine mc68030 
seg 'Jclics' 
include 'Traps. a* 



macro 
DPY32x2 

add.l 
Isr.l 
add.l 
Isr.l 

move. 1 
add.l 
.nove . 1 
add.l 
move. 1 
add.l 
move . 1 



.1 
rab.X 
move. 1 
sub. 1 
move. 1 
sub.l 
move. 1 

endm 



macro 
DPy32 

move. 1 
add.l 
rrove. 1 

irove.l 
sub.l 
move . 1 

eixta 



&ARGB, &row, &oO. &ol« &nO* &nl 



&nO , koO 
«1.4o0 
&nl.&ol 
«l,&ol 

&oo, iumcB) 

&row,fcARCB 

600. (&AKCB) 
&row,fcARGB 

601. (&ARGB) 
&row,&AACB 
&ol. {&AHGB)'» 

&nl, (&ARCB) 
&rOW,&ARGB 
tal, (&ARGB) 
&row,&ARGB 
&nO, (&ARGB> 
&row,&ARGB 
&nO, (&ARGB)-» 



interpolate first pixel 
interpolate firsc pixel 



&AXCB, &row. &oO. &ol. &nO. &nl 

600. (^AKGB) 
&row.&ARGB 

601. (fcARGfi)-<- 

fcnl, (&ARGB) 
&rov.&AAGB 
&nO, (&AKGB)> 



macro 

add.l 

move.w 

Isr.w 

and.%r 



&Aa,fcAV»&TAB 

42048, 47AB 

&AU,dl 

f2,dl 

«$OirF.dl 



move to uvtab 
Load U 
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move. 1 


(tTAB,dl.W81 ,dO 


; UV now rg (u} 




mov«.w 

Isr .w 
dnd.w 
add.l 


U^V.dl 
»2,dl 
•SOlFF.dl 
4(&TAB,dl.W8) ,dO 


; Load V 

; UV now rgb 




move.l 
move.l 
move. 1 


dO,dl 
d0,d2 
d0,d3 


; 3 copies 




3Ub. I 


•2048, &TAB 


; rescore ytab 




endm 






• 


macro 
GETY32 


&TAB, &RGB1 






move. 1 
isr.tf 
and. V 
add.l 


fiJiy,d4 

•2,d4 

»S0lFF,d4 

(&TAB,d4.w*4),&RCBl 


;Y 

; RGBli-sYYY 




3vap 
l3r.w 
and.w 
add.l 

endiD 


d4 

#2.d4 
#S01PF,d4 

(tTAB,d4.w*4),&RCB0 


; RGBO+.YYY 




macro 
07002 


&IU3B 





9pos23 
ebitl6 



9posI6 
9bic8 



Send 



move. 1 


&R0B.d4 


andi. 1 


#$01010100. d4 


beq.s 




btst V 


#24, d4 


beq.s 


9bitl6 


btst 


•23.&RGB 


beq.s 


9pos23 


andi . 1 


«$0000££££.&RGB 


bra.s 


9bltl6 


ori-1 


#$00££0000.&RCB 


btst 


#16. d4 


beq.s 


9bit8 


best 


«1S>&RGB 


beq.s 


9po8l6 


andi.w 


t$00££«&R6B 


bra.s 


9bit8 


ori.w 


#$££00,&AGB 


best 


«8.d4 


beq.s 


«end 


btst 


*7,fcACa 


seq 


fcRGB 


andi.l 


*$00£e£e£e,6FaB 


endn 




macro 




HASHOOT32 


&AH/ &I>0. &D1, 


move.l 


&D0.d4 



copy pixel 

was it this rgb 

i£ not then quit 

R overflow? 

if not then continue 

test sign 

i£ positive 

underflow sets R to 0 

do next bit 

overflow sets R to 255 

G overflow? 

if not then continue 

test sign 

if positive 

underflow sets G to 0 

do next bit 

overflow sets G to 255 

B overflow? 

i£ not then continue 

test sign 

under/ over flow 

mask RGB ok 
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add.l 




&Dl,d4 




add.l 




01 u« , a% 




addil 




Lri\ 




andi. 1 




'dujejejeu, 


• 


move. 1 








endm 








macro 






• 


HASHCMP32 


tAH. 4D0, tDl, &D2. iD3 . 




move. 1 




&D0.d4 




add. 1 




&Dl.d4 




add.l 




&D3.d4 




add.! 




&D3*d4 




andi. 1 




#S03e3e3e0.d4 




cinp. 1 




&AH.d4 




endm 






OUT32X2 
• 


FUNC 


EXPORT 


PS 


aECORD 




8 


cable 


DS.L 




1 


pixtnap 


DS.L 




1 


V 


DS.L 




1 


u 


DS.L 




1 


V 


DS.L 




1 


widch 


DS.L 




1- 


height 


DS.L 




1 


rowByce 


DS.L 




1 




DS.L 




1 


• 


QIDR 






LS 


R£CORD 




O.OECR 


Yl 


DS.L 




1 ; sixeo£( shore )*Yrow « 2*width 


U_ex 


DS.L 




I ; X end address « a4>0.ix 


'J— ^ 


DS,L 




1 ; y end addzttaa = U-»-widch*heighc» 


u.ix 


DS.L 




1 ; 5izeo£( short )*aVrow s widch 




DS.L 




I ; sizeof (short)*Yrow * ■ 2 •width 




DS.L 




L ; 4*row8yces-sizeof (long) *Prov = 4*rowByte«-width 


LSize 


ZQV 




• 




ENDR 






* 


aO - Y. 


al 


- 13. a2 - V, a3 - pi^nap. a4 - cable. aS - pixznap2 


* 


dO - rgbOO, 


dl - rgbOl. d2 - rgblO. d3 - rgbll. d4 - spare, d6 - oldO, d7 




link 




a6,#LS. LSize ; inc. width* £end and rovend are loca 


• 


movem.i 




d4-d7/a3-a5. - (a7i ; store regiscera 




move 




SR.dO 




move. 1 




PS.Y(a6),aO ; Y=YC 




move. 1 




PS.U(a6).al ; o>Uc 




roove.l 




PS.V(a6),a2 ; V.Vc 




move.l 




PS.pixnap(a6) , a3 ; pntspixmap 




nuDve. 1 




PS. cable ( a6 ) .a4 ; tabstable 




move. 1 




PS.pixinap2 (a6) ,a5 ; piii2spixmap2 




move. 1 




PS.width(a6) «dO ; LOAD width 




move. 1 




dO.LS.O_ix(a6) ; SAVE a.ix 




move. 1 




PS.heighc(a6) .dl ; LOAD height 




mulu .w 




dO.dl width'heighc 
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Isr.l 
add.l 
Tcve.l 
add.l 
THove, 1 
move. I 
Isl.i 
:nove . 1 
Isl.i 
sub. 1 
move. 1 

mov«. I 

cir.l 
clr.i 

mov« . 1 
add.l 
move. 1 



9<yo_X UV2RGB32 

move , 1 
GETY32 
GETY32 

move.l 

or.i 

or.l 

or.l 

andi.l 

bne. s 



#l.dl 
al,dl 

dl , LS . U_«y ( afi ) 
dO.dO 

dO.LS.Vl<a6) 
dO,LS.Y_y(a6) 
02. dO 

PS.rowByte(a6) ,dl 

#2.dl 

dO.dl 

dl.LS.P^(a6) 

PS.rowByte(a6),d5 

d6 

d7 

L.S.U_ix(a6) ;dO 
al.dO 

dO,LS.U_ex(a6) 
(al) ^, (a2)<«>«a4 

LS.Yl(a6),d4 

Ia0,d4.1).a4,d2,d3 

(a0)*,a4,d0,dl 

dO,d4 
dl.d4 
d2,d4 
d3.d4 

«S01010100,d4 
©over 



9oJc HASH00T32 (a5)*,d0.dl,d2,d3 

DPY32x3 a3.d5,d6,d7,d0.d2 

DPY32xa a3.d5,d0,d2,dl,d3 

mov«.l dl,d6 

mov«.l d3,d7 

cinpa.I LS.U.ex<a6),al 

blew «do^ 

add.l LS.Y^(a6).aO 

add.l l-S.P_y(a6),a3 

cmpa.l LS.U_ey(a6),ai 

blew 9do^ 

movwo.l (a7)+,d4-d7/a3-a3 

unlX a6 

rts 

9over OVER32 dO 

0VER32 dl 

OVER32 d2 

OVER32 d3 

bra 9ok 



widch*h«ight/2 
U+widch*height/2 
SAVE C7_ey 
width*2 

SAVE Yl 
SAVE Y^ , 

widch*8 
liOAO rowByces 

rowBytea*4 

rowBycea • 4 -width • 8 
SAVE P^ 

load rowByces 
clear old2 
; clear oldl 

; LOAD a.ixB 
; P*U_ixfl 
; SAVE U.exfi 

; uv2rgb( "O**. *v**) 

; load Yrow 

; add Yb to RGB values 
add Va to RGB values 



if overflow 



copy olds 



restore registers 
reatove locfiXs 
return 



ENDFUNC 
OUT32X2D FOMC 



EXPORT 
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PS 


RECORD 


3 






cable 


DS.L , 


1 






pixmap 


DS . L 


I 






Y 


DS.L 


1 






u 


DS.L 


1 






V 


DS.L 


1 






width 


DS.L 


1 






heignr 


DS.L 


i 






rcwBy te 


DS.L 


1 










1 








EKDR 








f c 


RECORD 


O.DECR 






Yl 


DS.L 


1 


sizeof (short) 'Yrow r 2 •width 


U^ex 


DS.L 


1 


x end address = U*U.ix 


U_ey 


DS. L 


1 


y erid address s a+width*heighc» 


U.ix 


DS.L 




sizeof (short ) •UVrow - width 


Y_y 


DS.L 


■ 1 


siieof (short) -Yrow = 2 'width 


P_y 


DS.L 


1 


4*rowBytea 


-sizeof (long) "Prow = 4 •rowBytes-width 


LSize 


EOU 


« 






• 


ENDH 










aO - Y, al 


- U. a2 - V, a3 - pixmap* 


a4 - cable, aS • pi3anap2 


- • 
• 




dl - rgbOl, d2 - rgblO, 


d3 - rgbll, d4 - spare. d6 - oldO. d7 






a6, iLS.LSize 




; inc* wiucnr cena ana roweuQ are iota 


• 


MiU Vein . X 


d4-d7/?3-a5,- 


-(a7) 


; Store registers 






PS^Y(a6) ,aO 




; Y«Yc 




move . 1 


PS.0(a6),al 








move • 1 


FS.V(aS).a2 




; V«VC 




move . I 


PS.pixmap(a6) . a3 






inove • 1 


PS. table{a6) ,a4 


; t aba table 




move . 1 


PS.pijanap2 (a6) ,aS 


; pci2spixznAp2 




move . 1 


PS. width (a6) ,dO 


; LOAD width 




move • 1 


dO*LS.U.ix<a6) 


; SAVE O^iX 




move. 1 


PS. height (a6),dl 


; LOAD height 




mulu. w 


dO.dl 




; width*height 




isr . X 


n,di 




; uidth»hoight/2- 




add. 1 


al.dl 




; 0*width«height/2 




move . 1 


dl,LS.'J.ey(a6) 


; SAVE U,ey 




add.l 


dO.dO 




; width* 2 




move . 1 


dO,LS.Yl(a6) 




; SAVE Yl 




move . I 


dO,LS.V_y(a6) 


; SAVE Y^ 




Isl.l 


•2,dO 




; widtl:*8 




move .1 


PS. rowByre (a6) ,dl 


; LOAD row by tea 




isl.l 


«2.dl 




rowpyte3*4 




sub.l 


dO.dl 




; rowbytes"4-width"8 




move . 1 


dl.LS.P.y(a6) 




; SAVE 




move. 1 


PS.rowByte(a6) ,d3 


; load rowBytes 




clr.l 


d6 




; clear old2 




clr.l 


d7 




; clear oldl 


9do.y 


move. I 


LS. U.ixta6),dO 


• LOAD U.ixB 




add.l 


al.dO 




• P-rU.ixfl 




move. 1 


da.LS.0.«x<a6) 


• SAVE U.exB 




UV2RGB32 


(al)^« (a2)'r,a4 


uv2rgb(*U**. •V**) 




move. I 


LS.Yl(a6),d4 




load Yrow 




GCTY32 


(a0,d4.1) .a4*d2.d3 


add Yb to RGB valuee 
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GETY32 <a0)*,a4,d0,dl ; add co RGB values 

move.l d0.d4 

or.l dl,d4 

or.l d2,d4 

or.l d3,d4 

andi.l «S01OlO10O, d4 

bne.w «over ; if overflow 

<?ok HASHCMP32 ( a5 ) ♦ , dO, dl , d2 , d3 

bne.s Qdiff 

add.l #16, a3 ; add four pixels 

9c3nc move.l dl.d6 ; copy olds 

move.l d3.d7 

cnpa.l LS.U_ex(a6),al 

blew 9do_x 

add.l LS.Y_y(a6) ,aO 

add.l US.P^(a6),a3 

cmpa.l LS.0.ey(a6),al 

blew 9do_y 

movem.l (a7) ♦ ,d4-d7/a3-a5 ; restora registers 

a6 ; remove locals 

, ' return 

9dx£f move.l d4,-4(a5) 

DPY32x2 a3,d5,d6,d7,d0,d2 

Dpy32x2 a3,dS,d0.d2.dl,d3 

bra.s 9cont 

3over 0VER32 dO 

0VEIO2 dl 

OVER32 d2 

OVER32 d3 

bra eolc 

• ■ ■ 

ENDFUNC 



00732 FUNC EXPORT 

PS RECORD 8 

cable DS.L 1 

pixmap DS.L 1 

Y DS.L 1 
U DS.L 1 

V DS.L 1 
width DS.L 1 
height DS.L 1 
rowByte DS.L. 1 
pxxmapa DS.L X 

ENDR 

♦ 

LS RECORD 0,I»CII 

^- I5S.L 1 ; si2eof{ short )«Yrow a 2 'width 

0«ex DS.L 1 ; X end address = D+U.ix 

p_ey DS.L 1 ; y end address ■ Ufwidth*height» 

U,ix DS.L 1 ; sizeoft short )»tr/row m width 

DS.L I ; sizeof (short )*Yrow = 2*width 

DS.L 1 ; 2*rowBytes-si2eo£{long) *Prow a 2*rowByte3-width 

LSize EOO • 
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ENDR ^ 

' ^' * ^' *^ ■ Pixniap. d4 - cable. a5 - pijanap2 
dO - rgbOO. dl - rgbOl, d2 - rgblO. d3 - rgbli, d4 



1 > nV 


a6» Its. LSize 


movejn . 1 


d4-d7ya3-45: -(a?) 


move. 1 


PS.Y(a6) ,aO 


rnovo. 1 


PS.D(a6),ai 


inove. 1 


PS.V(a6Ka2 


mcve. 1 


PS.pixinapia6) , a3 


.tove . X 


PS.table(a6) .a4 


fnove , X 


ro . pixzodp^t 1 ao ) .as 


move. X 


PS. width <a6) .do 


tnnvo 1 


au« L5.lrf.ix fab) 


move. 1 


FS.heighc(a6) .dX 


tnulu. w 


dO.dl 


Isr . 1 


*l.dl 


add.X 


aX.dl 


move . X 


dl.LS.U_cy(a6) 


add.l 


dO.dO 


move. 1 


dO.LS.YXra6) 


move. X 


dO,LS.Y^(a6) 


add. 1 


dO, dO 


move. I 




add. X 


dX« dl 


sub . X 


dO r dl 


move . X 




move, X 


PS.rowByte{a6) ,d5 


move , 1 


LS.yi(a6),d6 


move. X 


LS.C».ix(a6) ,d7 


add. X 


al,d7 


UV3RGB32 


(al)>. ra2)+.a4 


GETY32 




GETY32 


(aO)*,a4.dO,dl 


move . 1 


do « d4 


or.X 


dl.d4 - 


or.l 


d2,d4 


or.X 


d3 ,d4 


andi.l 


«$01010100.d4 


bne.s 


eover 


HASHOtrT32 


(a5)^,d0,dl.d2.d3 


DPY32 


a3,dS.d0.d2,dl.d3 


cnpa.X 


d7,al 


bXc.w 


9do^ 


add.l 


LS.Y^(a6),aO 


add.X 


LS.P^(a6),a3 




LS.V-ey ia6),al 


blt.w 


9dojr 


movem. X 


(a7)*.d4-d7/a3-a5 



spare. d6 - cldO. d7 



inc. width, fend and rowend are loca 
score registers 

Y=Yc 
V=VC 

pmapixmap 
cabs cable 
pa23pixmap2 

LOAD width 
SAVE U_ix 
LOAD height 

width*height 

width»heighc/2 

U+widch«heighc/2 
SAVE u_ey 

width*2 
SAVE Yl 

SAVE I 

width* 4 
LOAD rowBytes 

rowByte8*2 

rowByt es • 2 -width* 4 
SAVE Pjr 

Xoad rovBytcs 
Xoad Yrow 

LOAD U.ixB 
P+U.ixB 



uv2rgb(*U'»' 



add Yb to RGB vaXues 
add Ya to RGB vaXues 



it overfXow 



restore registers 
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our. a 



unlk 
rts 

eover DVE3U2 
OVER32 
OVER32 
OVER32 
bra 

ETOFUNC 



' d6 

dO 
dl 
d2 
d3 
9Qk 



remove locals 
return 



OUT32D JUNC EXPORT 



PS 


RECORD 


8 


cable 


DS.L 


1 


pixmap 


DS.L 


1 


Y 


OS.L 


1 


U 


DS.L 


I 


V 


DS.L 


1 


width 


DS.L 


1 


height 


DS.L 


1 


rowByte 


DS.L 


1 


pixinap2 


DS.L 


1 




ENDR 





L5 

ri 

LSize 



RECORD 
DS.L 
L 
L 
L 
L 
L 



OS 
OS 
OS 
DS 
DS 

ENDR 



DECR 



si zeoC ( short ) • Yrow 
X end address 
y end addrees 
sizeof (short) •uvrow 
siieof (short) •Yrow 
2*rowByte8-siieo£ { long) -Prow 



2 •width 
U*U_ix 

U*width*height» 

width 

2 •width 

2*rowBytes-width 



link- a6,#LS.LSi2e 

movem. 1 d4-d7/a3-a5, - (a7) 

movd.l PS.Y{a6),aO 

raove.l PS.0(a6),al 

move.l PS.V(a6),a2 

move.l PS. pixmaptaS) ,a3 

rnove.l PS.tahle(a6),a4 

move.l PS.pixMp2(a6) ,a5 

move.l PS. width {a6),dO 

TOve.l dO,LS.u_ix(a6) 

inoye.l PS. height (a6) , dl 

nulu.w dO,dl 

Isr.i «l,dl 

add.l al,dl 

move.l da,LS,u.eyU6) 

add.l do, do 

n*ove.l dO,LS.yi(a6) 

n»ove,l dO,LS.Y^{a6) 

add.l do, do 

move . I PS . rowfiyt e ( a6 ) , dl 

add.l dl,dl 

sub. I dO,dl 

move.! dl.LS.P_y (a6) 



inc, width, fejjd and rowend are loca 
; store registers 

; y*Yc 

; U»Oc 

; V»Vc 

; pmsplmap 

r tab«t£ble 

; pm2spixmap2 

f LOAD width 
^ SAVE U,ix 
LOAD height 

width*height 

width*height/2 

U*width*height/2 
SAVE U_«y 

width*2 
SAVE yi 
SAVE Yj^ 

width*4 
LOAD rowBytes 

rowBytes^a 

rowBytes • 2 -width* 4 
SAVE P^ 
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move . 1 


ro . £ wWDy ce ( aO ) , 

LS.Yl(a6).d6 


; load roweyces 
; load Yrow 


'?do_y 


move . 1 
add. 1 


LS.c;_ix(a6i .d7 
al.d? 


; UDAO U.ixfl 


?do_>: 


'JV2RGB32 


(an*. (a2)*.a4 


; uv2rgb ( *{J^*. •V^*) 




move . 1 
GETY32 
GETY32 


L3.yi{a6l , d4 
(aO.dS.l) .a4.d2.d3 
(a0)*.a4,d0.dl 


; load Yrow 

; add Yb co RGB values 
; add Ya co RGB values 




nftove. i 

or.l 

or.l 

or.X 

andi . 1 

bne.s 


do . d4 
dl,d4 
d2,d4 
d3.d4 

«S01010X00.d4 
Cover 


; i£ over£Iow 




HASHCMP32 
bne.s 


(a5) ^.dO,dl,d2.d3 
9di££ 






addq 


«8.a3 


; add four pixels 


3 cone 


CTTpa. 1 
bli.w 

add.l 
add.l 


d7,al 
6do_x 

LS.Y^(a6) ,aO 
LS.P_y(a6).a3 




• 


cinpa. 1 
blew 


LS.0.ey(a6) .al 
edo^y 




«di££ 
eover 

m 


movent . 1 

unlk 

rts 

move, 1 

DPY32 

bra. s 

OVtR32 

OVER32 

OVER32 

OVXR32 

bra 

ENDFUNC 


(a7)+,d4-d7/a3-a5 
a6 

d4.-4(a5) 

a3 . dS , dO, d2 » dl , d3 

9 cone 

dO 

dl 

d2 

d3 

9o»c 


; restore registers 
1 rcBiove iOwAis 
; return 


* 


macro 
uvov 


4VAL, &0V 




epos 


move . w 

add.w 

and.w 

beg. s 

csc.w 

bge.s 

move.w 

bra.s 

move.w 


&VAL,iOV 

#S0200,<iOV 

#SFCOO,40V 

(»0k 

&0V 

dpos 

#S01FF. tVXL 
dok 

#SFEOO.&VXl. 





9ok 

endm 



ClIOCTtTinX CUCCT /OIH c 



wo M/2338S 



PCT/GB94/00<77 



741 



Engineering: KlicsCode:CompPict : Colour .a 



UVLIMIT rUNC 


EXPORT 


♦ rix dO, d4/ spare 




uvdv 


dO.dl 


swap 


dO 


uvov 




swap 


dO 


UVOV 


d4,dl 


swap 


d4 


UVOV 


d4,dl 


swap 


d4 


res 

• 




ENDFUNC 




macro 




UVOVER 

• 


&U, &V 



move . 1 
move . 1 
add.X 
add.l 
or.l 
ar.di . 1 
beq. 5 
bar 



euvok 



«$02000200.dl 
dl,d2 

&V,d2 
d2,dl 

#SPCO0FC00,dl 

euvok 

UVLIMIT 



endm 

macro 
GETUV 

move . 1 
move. 1 

UVOVER 

lar.l 

andi . I 

andi.l 

or.l 

swap 

endm 



tAU, &AV, AUV 

iSP,SOV 

«$03e003eC,&SP 
iSOOlFOOlP, tOV 
&SP,4UV 
iOV 



; UVsaSOOUVOOOV 



macro 
GETY 

move . 1 
Isl.l 
andi.l 
or.w 
move. 1 
swap 
or.w 
move. 1 

endm 



&AY, &IND. tW, 4R0. tRl 

&AY.&RI 

#SFCOOPC00,tRl 
&UV,iRl 

(&2ND,&R1 .w*4).tR0 

&Ra 

6UV.&R1 

(&IND,&R1 .V«4),&R1 



(2+) YrYOYl 
(4) Y«Y0XXY1XX 

(2) YeYlUV 

(2 + ) R0=0123 (YD 

(4) YsYOXX 

(2) Y»Y0OV 

(2+) Rla0123 (YO) 



macro 

UV8 tAO, «AV. iSP, iUV 

move.l (fcAU)4>.&SP 

move.l {&AV)i..tOV 

UVOVER &SP.&UV 
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9do_y 
9do_x 



mov« . 1 

ntulu.w 

Isr.l 

add.! 

fTJOve. 1 
add.l 
sub. 1 
move. 1 
add.X 
rtove . 1 
move. X 

move, 1 
move. 1 

move. I 
add.l 

GETOV 

GETY 
GETY 

move.w 

move.w 
swap 

lal.l 

swap 

GETY 

move.w 

lar.l 

move. V 

GETY 

move.w 

swap 

Isr.l 

move.w 

move. 1 
move . i 

crpa. 1 
blew 

add.l 
add.l 

cxopa.l 
blt.w 

movem.l 

unlk 

rta 



dO,LS.U.ix(a6) 

PS. height < a6) ,dl 

dO.dl 

#l.dl 

al.dl 

dl,LS.a.e;Ma6) 

PS.rowBy»:e(a6),dl 

dl.dl 

dO.dl 

dl, LS.P_y(a6) 
dO.dO 

dO,LS.Yl(a6) 
dO,LS.Y_y(a6y 

PS.rcwByce(a6),d5 
LS.Ya(a6).d6 

LS.0_ix(a6) ,d7 
al,d7 

al,a2,d0.d4 

(a0,d6.w),a4,d4,d2,d3 
{aO)t>,a4.d4.dO,dl 

d3.d2 
#8,d2 
dO.dl 
dl 

•a.dl 
d4 

(a0.d6.1) ,a4.d4.d0.d3 

d3.dO 

«e.dO 

d0,d2 

(a0)4>,a4,d4.d0rd3 

d0.d3 

d3 

«8,d3 
d3,dl 

d2/(a3,dS) 
dl, (a3)^ 

d7,al 
fldo^x 

LS.Yjr(e6),aO 
LS.P_y(a6),a3 

LS.U.ey(a6),al 
Qdoj^ 

(a7)*,d4-d7/a3-a5 
a< 

J return 



SAVE U_ix 

LOAD heighc 
width'heighc 
widch*heighc/2 
U*width»h«ight/2 

SAVE u^ey 

LOAD rowBytes 
rovBvtes*2 
roxjByce9*2-width 

SAVE 
width* 2 

SAVE Yl 

SAVE Y_y 

load rowByces 
load Yrow 

LOAD U^ixB 

P-rU.ixB 



• d2=X0XX. d33XXlX 
dO-XXXO, dlalXXX 

dSsXOlX 
d^aOlXX 
dl>lXXO 
dl-XOlX 
dlsOlXX 

next UV 

d0cX2XX, d3sXX3X 
dO»X23X 
d03XX23 
d2B0X23- 

d0sXXX2, d3s3XXX 

d3»3XX3 

d3=X23X 

d3sXX23 

dl=Ci23 



restore registers 
remove locals 



macro 
Y8x2 



&Ay , &zin>, &nv* 4koid 
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Isl.l 
swap 
add. w 
Isr.w 
move . b 
and! . w 
move . 1 
move. w 
move . b 
and! . w 
move . i 
n\ove . w 
move . w 
move . w 
swap 
lal.l 
Isl.l 
swajp 
add. w 
Isr.w 
move . b 
and! . w 
move . 1 
ntove . w 
move . b 
andi . w 
move. 1 
move.w 
move.w 
move.w 
swap 
Isr.l 
Isr.l 
move.w 
move.w 

endro 

macro 

Y8}c2a 

GETY 
move . 1 
Isl.l 
move . b 
andi . w 
move. 1 
3vap 
move . b 
andi .w 
move . 1 
move.w 
move.w 
move.w 
swap 

endm 

macro 
Y8x2b 

GETY 
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&AY.dO 

ii3.dO 

dO 

dO.iold 

•l.&old 

4CV,iold 

'fS}FFP.&old 

tilND.&old .w*4) .dl 

dO,&old 

4UV,dO 

»S3Frr,dO 

(6IKD,d0.w*4) «d2 

dl.d3 

d2.dl 

d3,d2 

d2 

#8.dl 
dO 

dO.&old 

#l*6old 

£iUV.&old 

tS3FFF.4old 

(jcIND.&old .w«4)«d3 

d0.4old 

&UV.dO 

iS3rFF,dO 

{fcrOT.dO.W4) .dO 

dO.dl 

d3.dO 

dl*d3 

dO 

#8. do 
#8,d3 
dO,d2 
d3,dl 



i2i-) Y = Y0Y1 

(4) y-YOXXYlXX 

(4) YrYlXXYOXX 

(2) old-old*YO 

M) old=(old'KY0)/2 

(2) oldsYIOUV 

(4» old=OYUV(IO) 

(2*) dl=XlX3 

(2) old»YO 

(2) Y»YOUV 

(4) Y=OYtP.'(0) 

(2^) d280X2X 

{2} ex9.w dl.d2 

(2) dl3X12X 

(2) d2=0XX3 

(4) d2sX30X 

M) dlsX2XX 

(4) d2s30XX 

(4) YsYlXX 

(2) oldaold4>Yl 

(4) olds(o:d-.-Yl)/2 

(2) oldsYIllA' 

(4) old=OYUV{Ilt 

(2+) d3aXlX3 

(2) olds'il 

(2) Y=YOUV 

(4) YsOYUVtO) 

(2*) dOsoxax 
l2) exg.w d0,d3 

(2) dOaOXX3 

(3) d3»XI2X 

(4) dO«X30X 
(4) dOmXXSO 
<4) d3«X12X 

(2) d2«3030 {YiYOYiYD (1) 
(2) dl-c3121 (YiYOYiYl) (2) 



&AY.&IND,&UV,dl.d2 

&AY.d2 

«3.d2 

&UV,d2 

tS3FFF.d2 

(&IND.d2.w*4) .dl 

d2 

£UV.d2 

#S3FFF,d2 

(&IND.d2.w*4) ,d2 

dlcdO 

d2.dl 

d0,d2 

dl 



(2*) YrYOYl 
(4) YsYOXXYlXX 
(2/ YrYlUV 
(4) Y=0YUV(Y1) 
(2+) dla0123 (YD 
(4) Y=fOXX 
(2) YaYOUV 
(4) YsOYWIYO) 
(2>) d2«0123 (YO) 
(2) exg.w d2.dl 
(2) dI-0123 (YIYO) 
(2; d2s0123 (YOYl) 
(4) dls2301 (YOYl) 



&AY.&IMD.&aV,dl,d2 
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movQ . 1 


•AY, (32 


« 


.31.1 


• 3 , a2 




nove . b 




* 


andi . v 


#S3FFF,d2 




rnove . 1 


(&IND,d2.w»4) .dl 




swap 


d2 




move . b 


iUV. d2 




andi . w 


'*S3FFF,d2 




move . 1 


(&IND,d2.w*4) ,d2 




ror.l 


#8,d2 




ror.l 


**8,dl 




move . w 


dl,dO 




move . w 


d2.dl 




move . w 


dO,d2 




swap 


dl 


♦ 


ror . w 


#8,dl 




endm 





(2*) YsYOYl 
(4) YaYOXXYlXX 
(2) Y=Y1UV 
(4) Y;=0YUV{Y1) 
(2*) dl»0123 <Y1) 
{A) YrYOXX 
(21 r=YOUV 
(4) Y=0YUV(YO) 
(2*) d2=0123 (YO) 
(6) d2a3012 (YO) 
(6) dls3012 (YD 
(2) exg.w d2»dl 
(2) dl=3012 (YIYO) 
(2) d2»3012 (YOYl) 
(4) dlsl230 (YOYl) i 
(6) da.l203 lYOYl) 



ooT8x2 run: extort 



?s 

table 
pixmap 

Y 
CJ 

y 

width 
he iqhz 
rowByce DS.L 
pixmapi DS.L 
ENDR 



RECORD 
DS.L 
L 

L ■ 
L 
L 
L 
L 



D5 
DS 
DS 
DS 
DS 
DS 



LS 
Yl 

U.ex 
U_ey 
U_ix 

LSize 



RSCORD 
DS.L 
DS.L 
L 
L 
L 
L 



DS 
DS 
DS 
DS 
EOU 



O.DECR 

1 

1 

1 

1 

1 

1 



si zee f (short) *Yrow 
X end address 
y end address 
3i2«o£ ( short ) •OVrow 
sizeof ( short ) *Yrow 
4*rowBytes-si2eof (long) 'Frow 



2 ♦width 
CJ^U.ix 

Ui-wldth*heighc» 

width 

2 •width 

4 *rowBy tes -width 



aO - Y, al - U, a2 - V, a3 - pixmap, a4 - cable, a5 - pixmap2 

dO - rgbOO. dl - rgbOl, d2 - rgblO. d3 - rgbll, d4 - spare, d6 - oldO, d7 



lin)c a6,*LS. LSize 

movem.l d4-d7/a3-a5. - (a7j 

move.l PS-Y(a6).aO 

move.l PS.0(*6),aa 

move.l PS.V<a6),a2 

move.l PS,pixinap(a6) ,a3 

move .1 PS . table (a€ ) , a4 

adda . 1 #$00020000 , a4 

move.l PS.plmap2(a6) ,aS 

move.l PS. width (a6), do 

move.l dD,LS.U_ix(a6) 

move .1 PS . height ( a6 ) , dl 

raulu.w dO.dl 

Isr.l #l.dl 



inc. width, fend and rowend are loca 
store registers 

YaYC 
U=0C 

v.vc 

pmspixmap 
c abatable 
tab+s32768 (longs) 
pm2«pixmap2 

LOAD width 
SAVE U.ix 
LOAD height 

width*height 

width 'height/ 2 
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U*width*height/2 
SAVE U_ey 
width*2 
SAVE Yl 
SAVE 

LOAD rowByces 
rowByces* 2 
rowBvces'4 
rowBycea*4-width«2 
SAVE P_y 

load rowByces 

LOAD U_ixB 
SAVE U.exB 
d4=00UV00UV (10) 
calc d2,dl pixels 



; load Yrov 

; calc d2,dl pixels 



4 i4>4 1 

aaa . i 


al.dl 


move. 1 


^1 . LS . U_ey ( a 6 ) 


add. 1 


dO,dO ~ 


move. 1 


dO.LS.YKaS) 


move . 1 


dO.LS.Y^(a6) 


move . 1 




add. 1 




add. 1 


dl , dl 


S'dt . 1 


dO.dl 


n-.ove . 1 


dl.LS.P^(a6» 


rrove . 1 


rd . rowsyce i ao i , as 




UO 




a/ ( 


move. 1 


LS.0_ix(a6) ,dO 


add.l 


al.dO 


move . 1 


dO , LS . U.ex ( a6 ) 


GETUV 


al,a2,d0.d4 


T 9X2a 


(aO) , a4 «d4 : . d6 


move . 1 


d2,<a3) 


add.l 


d5,a3 


move . 1 


dl. (a3) 


add.l 


d$,a3 


move . 1 


LS.yi(a6).dO 


Y8x2b 


(a0*d0.vr},a4.d4; ,d7 


move . 1 


d2,<a3) 


add.l 


dS.a3 


move . 1 


dl. (a3)4. 



swap d4 ; next UV 

adda.l •4.a0 ; next Ya 

move.l LS.Yl(a6).dO ; load Yrow 

Y8x2b (a0,d0.w).a4,d4;,d7 ; calc d2,dl pixels 

move. J: dl,(a3) 

sub.l d5,a3 

move.l d2, ra3) 

sub.l d5«a3 

Y8x2a Ia01<*>/a4,d4; .d6 

move.l dl,(a3) 

sxxb.l d5.a3 

move .1 d2 . ( a3 ) * 

cmpa.l LS.U.ex(a6),al 

blew Wo^x 

add.l LS.Y_y(a6),aO 

add.l LS.P^(a6),a3 

czn)a.l LS.U.ey(a6),al 

blew «do_^ 

movem. I (a?) d4-d7/a3-a5 ; restore registers 

unlk a6 ; remove locals 

rts ; return 



ENDFUNC 
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nACTO 




• 




tRGB, iy. tU, tV, tAY 










€C]ri . 1 


♦5808080, a2 




clz • w 






rTiOVC • O 


02 , al 




mov€ . 1 


4 .'a4 , dl . w»8) , do 




su^ . w 


do , &(J 




swsp 


dO 




mu W < w 


dO, &Y 




6Xt . W 


dl 




ddd* w , 


dl.dl 




aoa. w 


dl, &v 




1 e«- 1 

isr . i 


*8 , d2 




clr . w 


dl 




IQOVtf . b 


d2,dl 




itiovo . 1 


(a4,dl .w*8) ,dO 




sub. w 


dO, &U 




swap 


do 




sub. w 


dO,&y 




mov« . 1 


4(a4,dl.w*8J,dO 




sub.w 


dO,4V 




swap 


dO 




sub.w 


dO.&Y 




ext .w 


dl 




sub.w 


dl,&U 




sub.w 


dl.&V 




Isl.w 


»9.dl 




add.w 


dl,&y 




Isr.l 


«e.d2 




ocve.l 


(a4.d2.w'8}.d0 




sub.w 


do , 4V 




swap 


dO 




add.w 


dO.&Y 




ext.w 


d2 




add.w 


d2,d2 




add.w 


d2,&a 




cnpi . w 


tSrE40,&Y 




bge. s 


eok 




move.w 


#$FB40r&Y 




bra. s 


9end 




cmpi . w 


♦SOICC.AY 




bit.s 


Send 




move . w 


#S01C0.&Y 




move . w 


&Y.fiAY 




endn 




IN32 


FDNC 


EXPORT 


PS 


RECORD 


8 


tablQ 


DS.L 




pixmap 


DS.L 




Y 


DS.L 




U 


OS.L 




V 


DS.L 




width 


DS.L 




height 


DS.L 




rowByte 


DS.L 




• 


EKDR 




LS 


RECOHD 


0*DECR 



pixel s'pixmap 

pixel^=0x8O8O8O 

BsO 

B=pixel[3] 
dOsby.bu 
U-3bu 
dOabUt by 
Y=by 

(short) 6 

B*»3 

V*«B«1 

pixel»a6 

G«0 

G«pixelC3 3. 

dO«gry,gv 

U-»gv 

dO«grv,gry 

y-agry 

dOsgby,gu 

V-=gv 

dO=gu,gby 

Y-gby 

( short ) G 

0-«g 

V-g 

G«*2 

Y^«B«a 
pixea»a8 
dO»ry,rv 
V— rv 
dO»rv,ry 
Y-fory 
(ahorOR 
R*=2 
U^«R«2 
Y>— 448 
if greater 
Ya -448 
save 
Y< 448 
it less 
Ys 443 
Save Y 



QiiRCTiTinr QwccT mill c om 
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VI 


DS.L 




a.ex 


DS.L 


1 


•J_ey 


DS.L 


1 




DS.L 


1 


r_y 


DS. L 


1 


P-y 


DS.L 


1 




EOU 






D!DR 




* 


aO - Y, 





Qdo.x 



Sizeoi f short ) 'Yrow 
X end address 
y end address 
Jizeof ( shore ) •uvrow 
sizeof ( shore f 'Yrow 
2»rowByces-Si2eo£ i long) 'Prow 



2*widch 

U*widch»heighc>> 

width 

2 •width 

2»rowByte3-width 



@o)cU 



dO - rgbOO. 

linJc 
movem. 1 

move . 1 
move . 1 
move . 1 
move . 1 
move . 1 

move . 1 
move . 1 
move . 1 
mulu .w 
Isr.l 
add.l 
move. 1 
ddd.X 
move. 1 
move. 1 
add.l 
move.l 
add.l 
sub.l 
move. 1 

move. 1 
move.l 

move . 1 
add.l 
move, 1 

clr.w 
clr .w 

RGB2Y 
RGB2Y 
RGB2Y 
RGB2Y 

asr.v 
asr.w 

cxnpi.w 
bge.s 
move.w 
bra.s 
cnpi.w 
blc.s 
move.w 



U. a2 - V, a3 
dl - rgbOl. d2 

a6, iLS.LSize 
d4-d7/a3-a5', -(a7) 

PS.Y(a6) ,aO 
PS.0(a6):al 
PS.V(a6) .a2 
PS.pixmap(a6) .a3 
PS. cable ( a6 } ,a4 

PS. width (a6). do 
dO.LS.U.ix(a6) 
PS. height (aS),dl 
dO,dl 
«l,dl 
al.dl 

dl.LS.U_ey(a6) 
dO.dO 

dO.LS.ri(a6) 
dO,LS.y^la6> 
dO.dO 

PS.rowByte(a6) .dl 
dl,dl 
dO,dl 

dl,LS.P^Ma6) 

PS-rowByte<a6) ,d7 
LS.Yl(a6).d6 

LS.U.ijc(«6).dO 
al.dO 

dO.LS.U.ex(a6} 

d4 
dS 



pixmap, a4 - cable, aS - pixinap2 
rgblO> d3 - rgbll. d4 - spare. d6 - oldO, d7 

; inc,- width, fend and rowend are loca 
; score registers 

; Y=YC ' 

; U«Uc 

; V=Vc 

: pmaipixmap 

; cabscable 

; LOAD width 

; SAVE U.ix 

; LGAD height 

width*neight 

; width*heighc/2 

; U+width*height/2 

; SAVE t'.ey 

; widrh*2 

; SAVE Yl 

; SAVE 

; width* 4 

: LOAD rowBytes 

; rowBytes '2 

; rowByte3*2-width*4 

; SAVE P^ 

; load rowfiytes 
; load Yl 

; LOAD U.ixB 
; P*U.ixB 
; SAVE U.exB 

; VmO 
; VsO 



(a3,d7.w) ,d3,d4,d5, (aO.de.w) ; Convert pixel 

(a3)-».,d3,d4,d5, (aO)* ; Convert pixel 

(a3,d7.w).d3.d4.d3. (a0,d6.w); Convert pixel 

(a3) + ,d3,d4,d5, (aO>+ ; Convert pixel 



«2.d4 
•2,d5 

wSFE40.d4 
•okU 

«$FE40,dl 
«doV 

t$01C0.d4 
Odov 

•$01CO,d4 



; U»s2 

; V»s2 

; U>3-448 

; if greater 

; U« -448 

; save 

; U< 448 

; i£ less 

; Us 448 



<:i iRcrm ITT ^^MPPT /Pin f or\ 
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cmpi.w ^ 


«SF240.d5 


bge. s 


9o»cV 


novo t w 


War C4 U , as 


bra. s 


Send 


OTlpi . w 


<soicc;d5 


blc . s 




move , w 


#S01C0.d5 


nove . w 




move. w 


d5, (a2)* 


cinpa. 1 


LS.U.ex(a6) ,al 


bit . w 






u5. x_y (ao ) « ao 


add.l 


LS.P_y(a6) ,a3 


cinpa . I 


LS . U_ey ( a6 ) , al 


blt.w 


^do_y 


movtn . I 


{ a71 d4-d7/a3-A5 


unlk 




res 


recum 






macro 




UV16 


kkv, &av 


(novs • 1 


1 «A«J } ♦ . fcSr 


move . 1 




UVOVER 


&SP,&UV 


isr . 1 




anoLi • ± 


#S03e003eO» &SP 


anax • i 


*9u01FgglF, 4uV 


or . 1 


&SP^ £tJV 


swap 


&UV 


- - ■» 
enon 




macro 




T 10X2 


&AY,&XND,&aV 


move . 1 




IsX.l 


#3,d2 


andi. 1 


*SPCO0rC0O,d2 


or . w 


&UV,d2 


move . 1 


(&I12D.d2.w*4) .di 


svap 


d2 


or.w 


&UV,d2 


move - 1 


UIND,d2.w*4).d2 


enda 





V>3-448 
if greacer 
V= -448 
save 
V< 448 
if less 
V= 448 

Save U 
Save V 



restore registers 
renove locals 



; UV»»$OO0VOOOV 



{2*) Y::YOYl 

(4) YsVOXXYlXX 

12) YsYlUV 

(2^) dls0123 (YD 

(4) Y-YOXX 

(2) Y»YOUV 

(2-f) d230123 <Y0) 



OCm6x2 nJNC EXPORT 
« 

PS RECORD 8 

cable DS.L 1 

pixmap DS.L 1 

V DS.L 1 
0 DS.L 1 

V DS.L 1 



CiiPCTiTinx cuccT /oin c ocx 
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Width 


DS L 








1 


- o w Dy t s 


Do . U 


X 






1 


• 


£NDR 




LS 


PXCORD 


" 0 . DECR 


Yl 


DS .L 




t-?_ex 


DS .L 


1 


u_ey 


DS.L 


I 




OS.L 


1 


v_y 


DS.L 


1 


P_y 


DS.L 


1 


LSize 


EQU 


• 




ENOT 





sizeof (short) •Yrow 

X end address 

y end address 

sireof (short) •UVrow 

sizeof (short) •Yrow 

4 *rowBytes-sizeo£ (long) *Prow 



2 'width 

U+width*height>> 

width 

2* width 

4 • rowBy tea -width 



9do^ 



3do_x 



aO - Y. al - U. a2 - V, aj . pixmap, a4 - table, a5 - pixinap2 

do - rgbOO, dl - rgbOl, <12 - rgblO, d3 - rgbll, d4 - spare, d6 - oldO, d7 

inc. width, fend and rowend are loca 
store registers 

YsYc 

U»Uc 

V=Vc 

pmspixmap 
cabstabie 
tal>*=32768 (longs) 
pm2spixmap2 

LOAD width 
SAVE U.ix 
LOAD height 
vidth'height 
widtb*height/2 
a<rwidth*height/2 
SAVE D.ey 
widch»2 
SAVE yi 
SAVE y_y 
width* 4 
LOAD rowBytes 
rowBytes*^ 
rowBytos*4 
r owBy c es * 4 -w idt h • 4 
SAVE P^ 

load rovBytes 



; LOAD U_ixB 

; P+tJ_ixB 

; SAVE U.exB 

: d4aOOUVOOUV (IG) 

; calc d2«dl pixel 



IxnJc 


a6. ILS.LSize 


movem. 1 


d4-d7/a3-a5, -(a7) 


inove . 1 


PS.Y(a6) «aO 


move.l 


PS.U(a6).al 


rnove . 1 


PS.Vta6).a2 


move .1 


PS.pixinap(a6) , a3 


.Tiove . 1 


PS. cable (a6 ) ,a4 


adda.l 


#$00020000, a4 


move . 1 


PS.pijanap2 (a6 ) , aS 


nvove.l 


PS.width<a6) ,dO 


move.l 


dO,LS.U_ix(a6} 


move . 1 


PS. height (a6),dl 


mulu.w 


dCdl 


Isr.l 


#l,dl 


add.l 


al,dl 


move. 1 


dl,LS.U_ey(a6) 


add.l . 


dO«dO 


move. 1 


dO,LS.yi(e6) 


move. 1 


dO,LS.y_y(a6) 


add.l 


dO.dO 


move . 1 


PS. rowByte(a6) ,dl 


add.l 


dl.dl 


add.l 


dl.dl 


sub.l 


dO.dl 


move. 1 


dl.LS.P_y(a6) 


move . 1 


PS.rowByte(a6) ,d5 


clr.l 


d6 


clr.l 


d7 


move . 1 


LS.u_ix(a6)«dO 


add.l 


al.dO 


move. 1 


dO,LS.O.ex{a6) 


GETOV 


al,a2#d0,d4 


GETY 


(aO) ,a4,d4,dl.d2 


move. 1 


d2. (a3)* 


move.l 


dl, (a3) 


add.l 


dS,a3 


swap 


dl 


move . 1 


dl. (a3> 
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d2, -(a3l 
d5, A3 



nu3ve . 1 
GETY 
move . 1 
move. 1 
add.l 
swap 
tiusve . 1 
5wap 
move, 1 

swap 
addq. 1 
add.l 

move. 1 
GETY 
move , 1 
move . 1 
sub.l 
swap 
move . 1 
swap 
move. 1 
sub.l 

GETY 

move.l 

move.l 

swap 

siib.l 

move,l 

swap 

move.l 

cnpa. 1 

blew 



add, 
add. 



cmpa.l 
blr.w 

movem. I 

unlk 

rt3 

ENDFUNC 



LS.YKaS) .dO 
(aO.dO.w) ,a4,d4,dl,d2 

dl, !a3) 

d5,a3 

dl 

dl, (a3) 
62 

d2,-<a3) 
d4 

#4,a0 
#12, a3 

LS.Yl {a6) ,dO 

(aO.dO.w) ,a4,d4,dl,d2 

dl, (a3) 

d2,-<a3) 

d5,a3 

62 

d2.(a3)+ 
dl 

dl.{a3) 
d3.a3 

(a0)4>.a4,d4.dl.d2 
dl, (a3) 
d2,-(a3) 
62 

d5,a3 

d2.(a3)t^ 

dl 

dl, (a3)+ 

LS.rj_ex(a6) ,al 
9do^ 

LS.Y_y(a6) /aO 
LS.P^(a6),a3 

I-S.U_ey(a6),al 
edoj' 

{a7)*,d4-d7/a3-a5 
a6 

; return 



load Yrow 

calc d2.dl pixels 



macro 

Y16 tAY,&IND,&UV 

move.l fcAY,d2 

Isl.l »5.d2 

andi.l #SPCO0FCO0,d2 

or.w tUV,d2 

move.l (4IND,d2.w*4) .dl 

swap d2 

or.v it;v,a2 



next UV 
next Y4 



load Yrow 

calc d2»dl pixels 



restore registers 
remove locals 



(2+) YsYOYl 
K) YsYOXXYlXX 

(2) YaYlUV 
(2*) dl«Yl 
(4) YaYOXX 
(2) YsYOUV 



qi incTiTi iTP QucPT /PI n c 
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move . I 


• 






endiQ 


CUT 16 
• 


FUNC 


PS 




r A "r ^ ^ft 




pi jQjiap 




Y 


DS . L 


rj 




V 


Ua . Li 


width 




heighc 




rowByte 


DS.L 


pi»nap2 


DS.L 






LS 


RECORD 


YL 


DS.L 


U,ex 


DS.L 




DS.L 


U_ix 


DS.L 




DS.L 


P^v 


DS.L 


LSize 


SOU 


• 


ENOR 




aO - Y, 



t&rNO.d2.W4l 
dl,d2 



f2*) d2TY0 
(2) d2=Y0Yl 



HJCPORT 

8 
1 
1 
1 
1 
1 
1 

1 
1 



do - rgbOO 



- U, 
dl 



DECK 



sxzeo£ ( shore ) *yrow 

X end address 

y end address 

diteof ( short ) 'UVrcw 

sireof ( short ) •Yrow 

2 •rowBytei-sizeot ( long) •Prow 



2 'width 

U'»'Width*h€ighc>> 

width 

2 •width 

2'rowBytes-width 



edo^ 



link 


a6.«LS.LSi2e 


fflovem. 1 


d4-d7/a3-a5,-(a7) 


move. 1 


PS,Y(a6),aO 


move. 1 


PS.U(a6),al 


move. 1 


PS.V(a6),a2 


move. 1 


P5.pi>onap(a6) ,a3 


move . 1 


PS. table (a6) ,a4 


adda. 1 


«S00020000.a4 


move . 1 


PS. pix3n£p2{a6) ,a5 


move. 1 


PS.width(a6) .dO 


move. 1 


dO,LS.a_ix(a6) 


move . 1 


PS. height (a6),dl 


mulu.vr 


dO.dl 


Isr . 1 


• l,dl 


add.l 


al.dl 


move. 1 


dl.LS.U_ey(a6) 


add.l 


dO.dO 


move.l 


d0iLS.Yira6) 


move. 1 


dO,LS.Y^(a6) 


move.l 


PS.rowByte(a«l ,dl 


add.l 


dl.dl 


sub.l 


dO.dl 


move.l 


dl,LS.P_y<a61 


move.l 


PS.rowByte(a61 «dS 


clr.l 


d6 


clr.l 


d7 


move. 1 


LS.U.ix<a6) ,dO 



aP - V. a3 - pixmap. a4 - table, aS - pi}aaap2 
- rgbOl. d2 - rgblO, d3 - rgbil. d4 - spare. d6 - oldO. d7 

inc, width, fend and rowend are loca 
store registers 

YsYc 

u=oc 
v«vc 

pntspixinap 
tabstable 
tab^^Da^SB (longs) 
pm2spixniap2 

LOAD width 
SAVE U_ix 
LOAD height 
width*height 
width*height/2 
U-fwidth^height/2 
SAVE O.ey 

width* 2 
SAVE Yl 
SAVE Y_y 
LOAD rowBytes 
rowByte9*2 
rowBy t es ♦ 2 -width* 2 
SAVE P_y 

load rowBytes 



LOAD U.ixB 



SlIBSTITIITF S^WFT (RIIIF 9K> 
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add.l *4,dO P^U ixB 

move.l dO, LS.U_ex(a6) ; SAVe'u.exB 

idc.x 3ETUV aa*a2,d0.d4 ; d4=00UV00UV (10) 

GETY {a0),a4.d4.dl,d2 ; calc d2»dl pixel 

movc.w dl,d2 

j^ove .l d2, (a3) 

add.i d5.a3 

move.l LS.Yl{a6),dO ; load Yrow 

GETY (aCdO.w) ,d4,d4,dl,d2 ; calc d2,dX pixels 

move . w dl , d2 

move.l d2, (a3)* 

swap d4 ; next UV 

addq.l »4,a0 ; next Ys 

move.l LS.Yl(a6),dO ; load Yrow 

GETY (a0,d0.w),a4.d4,dl,d2 ; calc d2,dl pixels 

move.w dl.d2 

move.l d2, (a3) 

sub.l d5.a3 

GETY (a0)*,a4,d4,dl,d2 

nwve.w dl.d2 

raove.l d2. U3)* 

cmpa.l LS.u.«x<a6),al 

blew «do_x 

add.l LS.Y_^(a6) ,aO 

add.l LS.P_y (a6» ,a3 

cnpa.l LS,0.ey(«6) .al 

blew edo_y 

movem.l (a7) + ,d4-d7/a3-a5 ? restore registers 

unlk a 6 ; remove locals 

rc3 ; return 



ENDFUMC 
END 
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,68000 Fast RGB/YUV code 



include 'Traps. a' 
machine mc680 30 



macro 

RGB2Y &ApxxeX,(JVY 

do - pixel/r, dl - g/2g+r, 02 - b, d3 - Y 



move , 1 


&Apixel, do 


; pLxel»*Apixel 


eor. 1 


#S00808080/dO 


; signed pixels 


rrove.b 


d0,d2 


; b=pixsif3] 


ext.w 


d2 


; b is 8(16) bit 


move . w 


dO . dl 


; g»pixel(21 


asr .w 


^T.dl 


2g is 9(16) bit 


swap 


dO 


; r=pixel(l] 


ext .w 


dO 


; r is 8(16) bit 


mow.w 


d2.d3 


; Yab 


Isl.w 


»3.d3 


; Y««3 


sub.w 


d2,d3 


; Y— b 


add.w 


dCdl 


; 2g+«r 


add.w 


dl,d3 


; Y'«-«2g<fr 


add.w 


di.di 


; Yi^32g<i-r 


add.w 


dl , d3 


; Y+»2g*r 


asr .w 


%4,d3 


; Y»«4 


add.w 


dl,d3 


; Y->»2g*r 


move.w 


d3 . &AY 


; AY«Y is 10(16) bit 


endm 







macro 








RGB2tJV 


&AV 






do - r. 


d2 - b. d3 


- y, dl - u/v 




add.w 


dO^dO 


; r is 9(16) 


bit 


add.w 


d2.d2 


; b is 9(16) 


bit 


asr.w 


#l.d3 


; y is 9(16) 


bit 


roove.w 


d2,di 


; Uab 




sub.w 


d3«dl 


; 0=b-y 




move. V 


dl.&AQ 


; AUaU 




move.w 


dCdl 


; Var 




sub.w 


d3*dX 


; V=r-Y 




move.w 


dl,4AV 


; AVaV 




endm 
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if &TYEE( 'seg' )?»'UNDEFTNED 
3«9 kaeg 
•ndlf 



RGB2YUV2 FXWC 

link 
. movem. 1 

move . 1 
mov«, 1 
raove . 1 
move. 1 
move . I 
asl.l 
add.l 
move. 1 
asl.l 
move.l 
asl.l 
sub.l 

ddol move. 1 
add.l 

9do2 rgb2y 
rgb2uv 
rgb2y 
conpa . 1 
blc.s 
adda.l 
move. 1 
add.l 

Sdo3 rgb2y 
cinpa. 1 
blt.s 
adda.l 
cxnpa. 1 
blt.w 



EXPORT 
a6, *0 

d4-d7/a3. -'(a7) 



S0008 

SOOOC 

$0010 

$0014 

$0018 

♦2.d7 

a3,d7 

$001C 

12, d4 

S0030 

i2,d3 

d4,d5 

a3.d6 

d4,d6 

(a3)> 

(al)i. 

(a3)^ 

d6.a3 

edo2 

dS,a3 

a3,d6 

d4,d6 

(a3}^ 

d6,a3 

«do3 

d5,a3 

d7.a3 

9dol 



(a6) .a3 
{a6) ,aO 
(a6) .al 
(a6) :a2 
{a6) ,d7 



(a6) ;d4 
4a€] .dS 



. (aO}<^ 
, U2)-f 
, (aO)* 



(aO)-K 



no local variables 
score registers 

pmspixroap 
YsYC 
U«UC 
VsVC 

fendsarea 

fend«=2 

fend-t-spm 

wldthJDswidch 

widtJ\.b«-2 

incjDscols 

cols«r2 

incjD-rwidch^b 

rowendspm 

rowend+ awidch.b 

rgb2y(pm**, Y*+) 

rgb2uv(U*+, V**) 

rgb2y ( ^■»'+ , Y-»-+ ) 

rowend>pm 

while 

rovend=pm 
rovend-^ «width_b 
rgb2y (pm*.*, Y**) 
rowend>pm 
while 
pfli+«incjD 
fend>pm 
while 



movem . 1 


(a7)4.,d4-d7/a3 


; restore registers 


unlk 


a6 


; remove locals* 


res 




; return 


ENDFUKC 






macro 






FETCHY 


&AY. &Y« &B 




move. 1 


&AY.fcY 


; Ya-AY+* 


add.l 


&Y.&R 


; RRi-aYl2 


add.l 


&Y«&G 


; GG*»Y12 


add.l 


&Y,U 


; BB^aY12 


endnt 






macro 






FIXOV 


&V. &SP1, &SP2 




mova.w 


av.aspi 




clx.b 


&5P1 




andi.w 


#$3PFF,&SP1 




sne 


aspi 




beat 


tl3.&SPl 




seq 


&SP2 
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or ' 


SiSPl.iV 






and. w 


&SP2,4V 






SWelp 


&V 






move , w 








clr.b 


&SP1 






dudi . W 








sne 


* J r X 






i3C S t 


^ 1 J , m^tr X 














or < b 


« 3 r 1 , tt V 






dnd • w 


&SP2 . &V 






SWdp 






• - — • • 


endn 








macro 








OVEWLOW 


&A. &B, &SP1, &SP2 




• 


nio V 6 1 


varruurrUU, «3ri 


spl=ma9k 




move . 1 


&A. &SP2 


; 5p2sOVOV (A) 


• 


and . 1 


tepi JLCD*) 


; sp«=ouou I A] 




lsr!l 


V3.&SP2 


; Sp2s0o0o (A) 


• 


and. 1 


&B.<iSPl 


; spX-oOoO (B) 








SplsOOOO (BABA 




move . 1 


&A,&SP1 






or.i 








andi. 1 


i*SFFO0FF00. tSPl 






beq.s 


9ok 


; if no overflow 




cir.w 


4SP2' 


; ANOsO 




FIXOV 


Uk,fcSPl,kSP2 


; Ai overflow 




FIXOV 


&fi,&SPl.&SP2 


; Bi overflow 


• 










endn 








macro 






* 


MXKGB 


&R, &G, &ARCB 






lei 1 


#8« &G 


GsGCGO (12) 




or.l 


&B.&G 


GsGBGB (12) 




move . 1 


&R.&B 


B«0ROR (12) 




swap 


&B 


BsOROR (21) 




move . w 


&G,&B 


BsORGB (2) 




swap 


&G 


GsGBGB (21) 




move .w 


&G.&R ; 


RsORCB (1) 




move . 1 


&R* &ARGB 


•RGB**»rgb (1) 


* 


move. 1 


«B.&ARGB 


'RGB-f-fsrgl^ (2) 


• , 


endm 








macro 








DUPVAL 








move .w 


&V0 . fcVl 


vl=vO 




swap 


&V0 






move .w 


&V1 , 4 VO 


dup vO 


* 


move . 1 


&V0.4VI 


dup vl 




endm 








macro 








tA^HGB3 


&AU.4AV 
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ra, d2 - ga, d3 - ba. d4 - rb. d5 - gfc/512. d6 - bb 



move . w 
move,, w 
add.w 
move , V 
add . w 
add. w 
add. w 
OUPVAL 
aar.w 
n\ove . w 
add. w 
add. w 
add.w 
DUPVAL 
sub.w 
DUPVAi 

endn 



#5X2. d5 

&AU.d2 

d2,d2 ■ 

d2,d3 

d3,d2 

d3,d2 

d5,d3 

d3.d6 

#4.d2 

iAV,dl 

dl,d2 

dl.dl 

d5,da 

dl,d4 

d2,d5 

dS,d2 



if &TYPE( 'seg' UNDEFINED' 

seg &seg 

endif 



than 



VuV2RGB2 FUNC 
• 


EJtPORT 


?S 


RECORD 


8 


pixmap 


DS.L 


1 


y 


DS.L 


I 


U 


DS.L 


1 


V 


DS.L 


1 


area 


DS.L 


1 


width 


DS.L 


1 


cols 


DS.L 


1 


• 


EOTR 




LS 


RECORD 


0,DECR 


xac 


DS.L 


1 


width 


DS.L 


1 


fend 


DS.L 


1 


count 


DS.L 


1 


LSize 


EOU 




* 


ENDR 




* 


aO - YO. 


al - Yl. a2 - U. a3 




dC..6 - used, . d7 - count 




link 


a6,ftLS. LSize 




movem. I 


d4-d7/a3-a5,-<a7) 




move. 1 


PS.pixBiap(a6} ,a4 




move . 1 


a4,a5 




move. 1 


PS.Y(a6),aO 




move.l 


aO» al 




move.l 


PS. n(a6)«a2 




move.l 


PS.V(«6).a3 




move.l 


PS.4reaU6},d7 




Isl.l 


ft2*d7 




add.l 


a4,d7 




move. 1 


d7.LS.£end(a6) 




move. 1 


PS. width (a6) ,d5 




move. 1 


d5,d7 



d5«512 

U is 10 ( 16} bits 

basU 

ga-2U 

gar3U 

ba*=512 

ba=bb=aB 

ga=3U>>4 

V=*AV4.* 

ga+aV 

ra*«2 

ra4. = 512 

raarbsRK 

gbs512-ga 

ga*gb«GG 



pml 



inc, width, fand and rowend are loca 
store registers 

pmOapixmap 

pDilspreO 

YOsYc 

Y1=Y0 

VaVC 

fendaarea 

£end««2 

fendt-vpniO 

save fend 

widthswidth 

countswidth 



SUBSTITUTE SHEET fRULF ?m 
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asr.l 

subq.l 

move . 1 

add . 1 

add.l 

add.l 

move . 1 

move. I 

Isi.l 

add.l 

add.l 

3Ub.l 

move. i 
Sdo UV2RG33 
FETCHY 
TETCHY 
move . w 
lax.i 
and. w 
Isr.l 
and. w 
Isx.l 
and. w 
. Isr.l 
and.w 
l3r.l 
and.w 
Isr. I 
and.w 
move . 1 
or.l 
or. 1 
or.l 
or.l 
or. 1 
andi . 1 
bne.s 
^Ok MKRCB 
HKKGB 
dbf 

adda.l 

adda.X 

adda.l 

exg.l 

move.l 

cmpa.l 

blt.w 

rrwveai. 1 

unlk 

rts 

Qover move . 1 
clr.w 

FIXOV 

FIXGV 

FIXOV 

FIXOV 

FIXOV 

FIXOV 

move. 1 

bra 



<l.d7 
^l,d7 

d7. ?S. wxdch(a6) 

d5.d5 

dS.dl 

dS.dS 

d5,LS.widch;a6) 
PS.cols ia6) ,d4 
#2,d4 
d4,a5 

d5.d4 

d4,LS. inc (a6) 

{a0)*,d0*dl.d2,d3 

(al)+,dC,d4,d5.d6 

•S3FFF,dO 

*2,dl 

dO.dl 

42. d2 

d0,d2 

»2,d3 

d0.d3 

*2.d4 

d0.d4 

i2«d5 

dO.dS 

#2.d6 

d0.d6 

dl.dO 

d2,d0 

d3,d0 

d4,d0 

dS.dO 

d6;d0 

#SFTi)0Pr00.d0 
Oover 

dl,d2,d3, (a4)* 
d4,d3,d6, laS)* 
d7,9do 

L5.incra6) ,a4 
LS.inc(26).aS 
LS.width(a6),aO 
aO,al 

PS. width (a6),d7 
LS.£end(a6) .a4 
9do 

(a7)*,d4-d7/a3-a5 
a6 

d7, LS. count (a6) . 
d7 

dl,dO,d7 

d2,d0,d7 

d3.d0.d7 

d4,d0,d7 

d5,d0,d7 

d6,d0.d7 

LS.co\inc(a6) .d7 

dole 



count >>=! 
counc-a 1 
save width 
width*=2 
Yl+awidth 
width* =2 
save width 
inc=cols 
inc«=2 
P<nl*«inc 
cols»=2 . 

inc now 2»cois-width bytes 
save inc 

uv2rQfb(*U>*. •V+*y 

add Ya to RGB values 

add Yb CO RGB values 

dOsfuek 

dl 6(16) bits 

dl masked 

d2 6(16) bits 

d2 masked 

d3 8(16) bits 

d3 masked 

d4 8(16) bits 

d4 masked 

dS 9(16) bits 

d5 masked 

d6 8(16) bits 

d6 masked 



.* if overflow 
; save RCBa 
; save .HGBb 
; while 
; pm04>sine 
; pml»»ihc 
; Y0+ -width 
: Ylc->YO 
I count swidth 
^ pinO<fend 
while 

restore registers 
remove locals 
return 
save count 
ANDsO 

A overflow 
B ovarflow 
A overflow 
B overflow 
A over Clow 
B overflow 
restore count 
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PS 

pxsonap 

Y 

area 

width 

cola 



dO 



ftdol 
ddo2 



if &TYPE{ 'aeg* ) y'ONDEFINED ' 


then 








@ndl£ 






TUNC 


EXPORT 




RZCORD 


8 




Ds.:* 


1 




DS.L 


1 




DS.L 


1 




DS.L 


1 




DS.L 


1 










- WW, 


dl - vOvl, d2 - v2v3. 


d3 - xor 




- Y 




link 






movent. 1 


d4-d7, - (a7) 




n\ovc . I 






move . 1 


DC Y f A A I a 1 






r5 . area ( ao ) « av 




add. I 






move • 1 


PC u^/4p>%f*£l j>4il 

rd . wiaco I ao ) r G« 


* 


itiove • X 


PS . cois (a6 ) « dS 


• 










w57r7F7F7F, QJ 




move • 1 


ao , ao 




aod. 1 


04 ,d6 




rnove • 1 


(aO)-f«dO 


* 


eor • ^ 






move* w 


00*02 




dsr . w 






swap 


d2 




inove.b 


d0,d2 




ext . w 


d2 




Isl.w 


«2,d2 


•* 


swap 


dO 




ntove . w 


dO, dl 




asr .w 


«6'dl 




swap 


dl 


; 


move.b 


dO,dl 




exc .w 


dl 




Isl.w 


«2,dl 




move . i 


dl,(al)4> 




move* 1 


d2, (al>i> 




anpa. 1 


d6 , aO 




bic.s 


@do2 




adde.l 


d5,a0 




onpa. I 


d7,a0 




bXc.s 


9dol 


• 


movem.l 


(a7)*,d4-d7 





unlk 
res 

ENDFUNC 



a6 



xor, d4 - width, d5 - inc. d6 - rowend. 



no local variables 
store registers 

pnspixnap 

fendsarea 
spm 

widthjb»widch 
inc.bacols 
incjD-swidthJb 
xoraS7F7P7P7F 
rowttndapni 
rowmd<»ewidthJb 
ww»*pra 
WW is signed 
d2«v2v3 

d23v2 (10 bits) 
d2»v2??-. 
d2rv2v3 
v3 extended 
d2rv2v3 (10 bics) 
dO«vOvl 
dlsvOvl 

dl«vO (10 bits) 
dliivO?? 
dl»vOvl 
vl extended 
dl=vOvl (10 bits) 
♦Yadl 
•y=d2 
rowend>pm 
while 
pm4ainc_b 
tend>pm 
while 

restore registers 
remove locals 
return 



if tTYPECseg* )**UNrEFINED' 
seg &aeg 



then 
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endi I 






V2GR£Y 


TUNC 






PS . 


HECORD 


3 




pixraap 


DS. L 






Y 


OS . L 


1^ 






DS . L 


1 




widch 


DS.L 


1 




cols 


DS. L 


1 




• 


ENDR 






dO- 


Spare , 


dl - v43. d2 - v21 - 




aO 


- pni , 3 1 


- Y 






1 ink 




; no local variables 


• 


tiio vern . . 


"u / ( - ( a / 1 


; score registers 




iTiove • * 


r a . p 1 xmap t a o J . au 


; pmspijonap 




rnove . 1 


PS . T (a6 I , al 


; y=yc 




move. 1 


PS height (a6) .d" 


; long height 




subq. 1 


»l.d7 


; height -=1 




move. i 


PS.width(a6i .d4 


; long width 




move . I 


PS. cols (a6) .d3 


; long incscols 




sub.l 


d4 , d5 


; inc-= width 




Isr . 1 


*2,d4 


; width>>s2 (read 4 values) 




subQ. I 


%l.d4 


; width-=l 


9dol 


move . 1 


d4,d6' 


: counts width 


9dG2 


move . 1 


{al}4,dO 


; dOsx4x3 




move . I 


(al)*,dl 


; dl-x2xl 




move. 1 


#$OirF0irF.d2 


; d2«Sll 




move , 1 


d2,d3 


: d3«511 




sub. 1 


d0.d2 


; unsigned d2 




sub.l 


dl . d3 


; unaignad d3 




l3r. 1 


#2,d2 




Isr.l 


#2,d3 






move . 1 • 


d2,d0 






or . 1 


d3.d0 






andi . 1 


»$3FOO2FOO.d0 






bne . s 


eover 


; i£ no overflow 


(?o)c 


Isl.w 


»8,d3 


: d3»0210 




Isl.w 


#8,d2 


: d2aO430 




isr.l 


»8.d3 


; d3=002: 




isi. 1 


•9.d2 


; d2a4300 




or. i 


d3.d2 


; d2=4321 




move . : 


d2, (aO)^ 


; ■ptnsd2 




db£ 


d6.9do2 


; while -i!=--counc 




adda. 1 


dS.aO 


; pra-t-sinc.b 




dbf 


d7,edol 


; while -1!= — height 




movem. 1 


{a7)*,d4-d7 


; restore registers 




unlk 


a6 


: remove locals 


Sover 


res 




; return 


clr .w 


dl 


; ANDsO 




FIXOV 


d2,d0.dl 


; A overflow 




FIXOV 


d3.d0,dl 


; B overflow 




bra . 5 


•ok 





ENDFUNC 



macro 

GCC &V.iSPl,&SP2.&AV 
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rr.ove . 1 


&V.4S?2 


; SP2=0102 


iSl.I 


98. &S?2 


; SP2=1020 


cr. 1 


iV.Ai?2 


• SP251122 


-eve . 1 


W.4SPI- 


• spi=cio: 


swap 


&SP1 


SP1^C201 


rove .'J 


&SP2. 


SP1=0222 


swap 


&5P2 


SP2=22:i 


rrove . w 


&SP2. W 


VsOlll 


move . 1 


&V. iAV 


•pm»V 


move . 1 


&SP1. £J^V 


•pm=SPl 


endni 







if &TYPEr seg - )**UMr)EFIKED* Chen 



seg 





end if 






Y2GGG 
• 


FUMC 


EXPORT 




PS 


RECORD 


8 




pixmap 


DS.L 


1 




Y 


OS. L 


\ 




lines 


DS. u 


1 

A 




width 




1 




cols 


OS. L 


1 












* HO 


V. Q4 " 


wiacfi* as • mc* uD * counc 


t a/ ~ lines 


• 


- p(n# ai 


- Y 






iinJc 


a6 * to 


; no local variables 




rnovecn. 1 


d4-d7,-(a7) 


score registers 




move. 1 


PS.pi3aQap<a6) , aO 


; pmapixmap 




move. 1 


PS.Y(a6) ,al 


YsYC 




move.l 


PS. lines (a6} .d7 


.* long lines 




SUbQ.I 


#l,d7 


r lines-al 




move . 1 


PS. width <a6).d4 


* long width 




move . 1 


PS. cols (a6) ,d5 


' inocols 




sub.l 


d4.db 


• inc- -width 




Isl.l 


•2.dS 


inc (bytes) 




1st. I 


#2.d4 


width»s2 




sijbq. 1 


•l.d4 


' width- « I 




move. 1 


d4.d6 


count»widt.^. 


•1do2 


move . 1 


(aD'i'.dO 


d0sxXx2 (10 bits signed) 




move. 1 


{al)^,dl 


dlsx3x4 (10 bits) 




move. 1 


•$02000200. d3 


d3>plU9 




add. I 


d3,d0 . . 


d0sxlx2 (unsigned) 




add. I 


d3.dl : 


dlsx3x4 (unsigned) 




isr.l 


»2,dO 


dO«xlx2 (10.8 bits) 




Isr.l 


•2,dl 


dl3x3x4 (10,8 bits) 




movtt.w 


»$3FFP,d2 


d2=Ma)c 




and.w 


d2,d0 


mask dO 




and.v 


d2,dl 


niasle dl 




move. I 


d0,d2' 






or.L 


dl.d2 






andi. I 


i$FFO0FFO0.d2 






bne.s 


0over 


if no overflow 




GGG 


d0,d2»d3, (aO)^ 






GGG 


dl.d2,d3, (aO>« 






dbf 


d6 , «do2 


while -ila--counc 




adda.l 


dS.aO 


pn)-*>sinc_b 




dbf 


47,9dr: 


vhile -l!«--lir«r 



CI locrm iTC cucct mi m c 
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•over 



rrovem. 1 

unik 

res 

rlr.w 

FIXOV 

FIXOV 

bra . w 


(a7)*.d4-dr 
a6 

ci3 

dC.d2.d3 
(ii,d2.d3 
dok 


rescore regircers 
; remove local o 
: recurn 

. A overflow 
; B overflew 


HINDFUNC 






macro 
KXRGB2 


&R. &AHCB. 


4R0W, &,XX 


IsL. 1 
or. I 
move . 1 
swap 
move . w 
swap 
move . w 


&B, &G 
&B 

&G, &B 


; CsGOCO (12» 
; GaGBGB {12 i 
; BsOROR (12; 
; B-OROR (211 
; BsORGB (2 ) 
; GsGBGB (21) 
; R=ORCB (1) 


andi . 1 
and ^ ' 


"♦SFTFEFEFE.iR 
* 9 r r r £r £r £, &B 


; 7 blcs for incerpolat ion 
; 7 bics for incerpclacion 


move . 1 
add. 1 
Isr.i 


&R.&G 
&B. 4G 
• 1,4G 


; C=RGB(1) 
: G'^ = RGB(2) 
; G/.2 


move . i 
aiib. 1 
isr . I 
add.l 


&fi.&XX 
&R.UCX 
4 1 . &XX 
&B.4XX 


: XXsRGB(2) 
; XX-«RCB(1) 
; XX/ 32 
; XX+sB 


move . 1 
move . 1 
move . 1 
move. 1 


<4AJICB)^ 
&G. (4X^08)-^ 
4B, (&ARGB)« 
4fi, (4ARGB)« 


; •RGB**srgb (1) 
; •RGB* + «rgb -ILS) 
: 'RGa4.-*.sr9b i2\ 
; •RGB**«rgo (2.5) 


add.l 
sub.l 


4F0W,4AKGB 
#16«4ARGB 




move . 1 
move . 1 
move . 1 
move . 1 


4R. (4ARGB)« 
4G. {&ARGB}<r 
4B, (4ARGB)- 
4B, <4ARCB)i> 


; •RCB*-f«rgb (1) 
; •RGB**»rgb (I. 5) 
; *RCB*-».argb (2) 
; •RCa**=rgb (2.5» 


sub.l 


&ROW,&ARCB 





endm 



if &TYPE( • seg' )#*ONDEriNED' 
seg 4seg 



Chen 



endif 



YUV2RGB3 
• 

PS 

piaanap 
Y 
U 
V 



roNC 



RECORD 
DS.L 
OS.L 
DS.L 
DS.L 

rs.:. 



EXPORT 
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w-.dth DS.L I 

cols ZS.L I 
ENDR 

LS . RECORD O.DECR 

mc DS.L L 

Width DS.L 1 

tend DS.L 1 

count DS.L L 

row DS.L 1 
-3ize EQO 
EMDR 



d0..6 - used* d7 - count 



link 


a6t ILS. LSixe 


movero . 1 


d4-d7/'a3-a5,-(a7) 


move.l 


PS.pi>anap(a6) ,a4 


move . 1 


a4.a5 


move . 1 


PS.Y(a6),aO 


move . 1 


aO . al 


move . 1 


PS.U(a6) .a2 


move , i 


PS. V(a6) f a3 


move . X 


PS.area(a6) , d7 


l3l. 1 


#2.d7 


add. 1 


«4,d7 


move . X 


d7;LS. f end(a6) 


move . 1 


PS. vidch(a6) ,d5 


move. 1 


d5 , d7 


aar«l 


• l.d7 


subq. 1 


»l,d7 


move. 1 


d7« PS. width (a6) 


add.l 


dS.dS 


add.l 


dS.aJ 


add.l 


d3,d5 


move.l 


dS.LS. width fa6) 


move. 1 


PS.cola(a61 .d4 


Isl.l 


«2.d4 


move. 1 


d4,LS.row(a6) 


add.l 


d4,a5 


add.l 


d4,a5 


add.l 


d4,d4 


add.: 


d4.d4 


sub.l 


d5.d4 


sub. 1 


d3,d4 


move . 1 


d4,LS. inc(a6) 


UV2RGB3 


(^2)*. (a3)<*> 


FETCHY 


(aO)*»,dO,dl.d2,d3 


FETCHY 


(al)'>,d0.d4*d5,d6 


move . w 


#S3rFr,dO 


lar.l 


#2.dl 


and. V 


dO,dl 


Isr.l 


»2.d2 


and.w 


dO,d2 


lar.l 


#2*d3 


and.w 


dO,d3 


lar.l 


#2,d4 


and.w 


d0«d4 


Isr. 1 


-2.d5 



- pmO. a5 - pml 



; inc. width, fend and rowend are loca 
; store registers 

; pinO»pixmap 

; pmlapnO 

; YOsYc 

; YlsYO 

; UsUc 

; V«VC 

; fends area 

; fend«s2 

; Cend<repmO 

; save fend 

; widthvwidth 

; count «wxdth 

; count »«1 

; count -«X 

; save width 

; width* »2 

; yi*«width 

; width*=2 

; save width 

; incvcols 

; inc«s2 
; 'NEW save row 

; pml lysine 
: 'NEW pml^^inc 

; col5»=2 
; •NEW cols*=2 

; inc now 4*cols-width bytes 

;*NEW inc now 4»cols-widch bytes twid 

: save inc 

; uv2rgbC0+*, •V*-+) 

; add Ya to RGB values 
; add Yb CO RGB values 

; dOsnas]c 

; dl 8(16) bits 

; dl maslced 

; d2 8(16) bits 

: d2 mas)ced 

; d3 8(16) bits 

; d3 masked 

; d4 8(16) bits 

; d4 mas)ced 

: <15 9(16t bics 
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'9ok 



3over 



and.w 
Isr.l 
and. w 

Tcve . 1 

cr.I 

cr .1 

cr.I 

or.l 

or.l 



andi . 1 
bne.w 

MKRCB2 
MKRCB2 

adda . 1 
adda . 1 
adda. : 
exg . X 
mov«. 1 
cmpa . 1 
blew 

movttm . 1 

unlk 

res 

move . I 

clr .w 

FIXOV 

FIXOV 

FIXOV 

FIXOV 

FIXOV 

FIXOV 

move . 1 

bra 

niDFUNC 



dO.dS 
• 2.d5 
d0,d6 

dl.dO 
d2.dO 
di.dO 
d4.dO 
dS.dO 
d6.d0 

tSFFOOFFOO.dO 
9over 

dl.d2.d3.a4. LS. row(a6i ,dO 
d4,d3,d6.a5, LS. row(a6 ) . dO 
d7 . »do 

LS. inc (a6) , a4 
ts. inc(a6) ,a5 
LS. widch(a6) ,aO 
dO.dl 

?S. width (a6) ,61 
LS. fend(a6) . a4 
9do 

(a'?)*,d4-d7/a3-a5 
a6 

d7, LS.counc (a6} 
d7 

dl.d0,d7 
d2,d0.d7 
d3,d0.d7 
dl.d0.d7 
d5.d0.d7 
d6,d0.d7 
LS . counc ( a6 ) . d7 
9ok 



dS masked 

do 8(i6i oi:s 

d6 masked 





macro 




• 


FETCHY2 






move . 1 


&AY.&Y 




asr .w 


«2.&y 




swap 


iY 




asr.w 


»2,&Y 




swap 


iY 




add.l 






add.l 


&Y,&G 




add.l 


&Y . fcB 




endm 






macro 




t 


av2RGB4 


&Al7.fcAV 




move.w 


&AU.d2 




a&d.w 


i$03FF.d3 




move. 1 


(a6.d2.W8) .d3 




move . I 


d3«d6 




move . 1 


4(a6.d2.w8).dS 




move . w 


tAV.dl 



fcB 



if overflow 

; 'NEW save RGBa 
; -NEW save RGBb 

while 

pmO*.sinc 

pml+sinc 

YO*=width 

counc swidth 

pniO<Cend 

while 

restore registers 
remove locals 
return 
iav« count 
ANDsO 

A overflow 
B overflow 
A overflow 
B overflow 
A overflow 
B overflow 
restore count 



y is -12fi to *127 

RED, Get 2V ♦ 512) for Red »• (Y » 

GREEN. Got (Y ♦ (512 - {6U/16) ) - V) 
BLUE, Get (Y * (2U * 512) for Blue n ( 



BLUE. Get (2U ♦ 512 »/4 for Blue « (Y * 

Duo for second pair 

GREEN. Get (512 - (60/16) )/4 for Gree 
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move.w dl,d4 

asr.w ^2,dl 

sub.w dl.ciS 

move.w d5.d2 

swap d5 

move.w d2,d5 
move .1 , d2 

and.w #S03FT.d4 

move. 1 (a6.d4 .w*8) ,d4 

move .1 d4 , dl 

endm 



.•GHXEN. Gee (512 - f€LVl6) - V»/4 toz 
; Dup tox second pair 

;RED. Get (2V ♦ 512 )/4 for Red a (Y * 



MKRG32SUB FUNC 
■ • 

MKRGB2 
MKRGB2 
res 

« 

ENDFUNC 
OVZRSUB FUNC 

move . 1 
or.X 
or.l 
or.l 
or.l 
or.l 
andi.l 
bne.s 
«ok rta 
Sever movtt.l 
cXr.w 
FIXOV 
FIXOV 
FIXOV 
FIXOV 
FIXOV 
FIXOV 
move. 1 
bra 

ENDFUNC 

U';2RGB4SUB FUNG 

UV2RCB4 
rta 

ENSFUHC 

FETCKY2SUB FUNG 

FETCHVa 
FETCHY2 
rts 



EXPORT 

dl.d2,d3.a4,d7,d0 
d4,d5,d6,a5.d7,d0 



EXPORT 

dl.dO 
d2,d0 
d3.d9 
d4*d0 
dS.dO 
d6.dO 

»SFF00FF0O,dC 
9 over 

d7,-(sp) 
d7 

dl.d0,d7 
d2.d0.d7 
d3,d0,d7 
d4,d0,d7 
d5,d0,d7 
d6,d0,d7 
(sp)+,d7 
9oX 



EXPORT 
EXPORT 

(a0)«.dO.dl,d2,d3 
(aDi'.dO.da.dS.de 



-*NEW save RGBa 
*Nrw save RGBb 



it overflow 
save count 

ANDaO 

A overflow 
B overflow 
A overflow 
B overflow 
A overflow 
B overflow 
restore count 



uv2rgb<*U*-... -V**) 



add Ya to RGB values 
add Yb CO RGB values 



ENDFUNC 



if 4TYPE' •«e?M*'r.iMDCFTNEO* -.hen 
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endii 



• 




EXPORT 




PS 








Table 


DS. - 


i 




p-xmap 


OS. L 


1 




Y 


DS. w 


i 




U 


DS.L 


1 






DS.L 


1 




area 


DS. L 


I 




width 


DS.L 


1 




cols 


DS.L 


X 




« 








f c 


RECORD 


0 . DECR 




inc 


DS. L 


X 




width 


DS.L 


X 




rend 


DS.L 


X 




count 


DS.L 


X 




row 


DS.L 


I 




LSize 


EOU 






• 


CNDR 






• 


aO - YO, 


aX - YX, a2 - U. a3 - V, a4 


- pmO, aS - pmX 


• 


dO. .6 - 


used. d7 - count 






1 i nV 


a A arc TJi i 9 A 


• ine width, fend and rowend axe Xoca 


• 


movem. i 


d4-d7/a:-a5. -(a7) 


; store registers 




move. I 


PS.pixinap(a6}«a4 


; pRtOspi^onap 




move. 1 


a4,a5 


; pmXspntO 




move. 1 


PS.Y<a6)*aO 


; YO-Yc 




move. 1 


aO.aX 


; Y1«Y0 




move. 1 


PS.U(a6^a2 


; UaOc 




move. i 


PS.V(d6) ,a3 


; VaVc 




move. 1 


PS.area(a6) .d7 


; £ondsarea 




Isl.l 


♦2,d7 


; £end«s2 




add.l 


a4,d7 


* £end'^3paiO 




move. I 


d7, LS. fend(a6) 


' save fend 




move . I 


PS. width (a6) .dS 


- widthawidch 




move , 1 


d3 . d7 


count swxdth 




AAV 1 








subq. X 


«X,d7 


' count -«X 




move . X 


d7« PS. width (a6) 


save width 




add.X 


d5,d5 


width* »2 




add.X 


d5,aX 


YX*.widch 




ddd.X 


dS.dS 


width* "52 




move. X 


d5.LS.width(a61 


save width 




move.X 


PS.coXs(a6) ,d4 


inc-coXs 




XsX.X 


ft2 . d4 


inc<<=2 




move.X 


d4.LS.row(a6) 


•NEW save row 




add.X 


d4.a5 


pmX^sinc 




add.X 


d4*a5 


•NEW pmi*«inc 




add.X 


d4.d4 


C0iS*a2 




add.X 


d4.d4 


•NEW CoXs*=2 




sub.X 


d5,d4 


inc now 4»coXs-width bytes 




sub.X 


d5,d4 


•MEW inc now 4'coXs-width bytes {wid 




move. X 


d4.LS.inc(a6) 


save inc 


?dt 


. 1 
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."nove .1 46 . . ( sp) 

rT\ove. ; LS. row(a6l ,'d7 

.•nove.i ?S.Table(a6 J . ao 

UV2RGB4 (a2)*, (ai)* 

FSTCHV 2 i aO ) 1- . dO . dl . d2 . c3 

FETor;: !al)*,d0.d4.d5.d6 

move .1 di . dO 

or.l d2,d0 

or.l d3,dO 

or.: d4,d0 

or.l d5,d0 

or.l d6,d0 

andi.l OOFFOO.dO 

bne.w Qover 

Qok MXP.CB2 dl.d2.d3.a4.d7,d0 

MKRCB2 d4 . d5 . d6* aS « d7 » dO 
move.l (5p>*,a6 
move.! t3p)*,d7 

dbf di . 9do 

adda. 1 LS. inc(a6) ,a4 

adda.l L5. inc(a6) .a5 
adda.l LS.wldcti{d6) .aO 

exg.l aO.Al 
movt.l PS. width ( a6 ) ,d7 

cmpa.I LS. fend(a6) .a4 

bXc.s 9do 
» , , 

mcven.i {a7)4.,d4-d7/a3-a5 

unlk a6 

rts 

9over move .1 dl , LS . count ( a6 ) 

clr.w d7 
Fixov dl,d0,d7 
FIXOV d2,d0,d7 
FIXOV d3.d0,d7 
FIXOV d4,d0,d7 
FIXOV d5,d0.d7 
FIXOV d6»d0.d7 
move .1 LS . count ( a6 ) , d? 

era 96)c 



uv2rgb( *U— , 'V—) 

add Ya CO RGB values 
add Yb CO RGB values 



; i£ overflow 

: "NEW save RGBa 
; 'NEV save RCBb 



while 

ptnO^sinc 

pml«ainc 

YO*swidtr. 

Yl<->YO 

count vwidch 

proO<£end 

while 

restore registers 

remove locals 

return 

save count 

AND«0 

A overflow 

B overflow 

A overflow 

a overflow 

A overflow 

B overflow 

restore count 



ENDFUi:: 

END 
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S Copyright 1993 KLICS Limiced 
Ai: righcs reserved. 

Wriii«;n : Adrian Levis 



Analyse CLLT secup and pick appropriace 
YUV->RGB convercer/display driver. Creace 
any tables necessary. 

•/ ■ 

■include <QuicJcDraw.h> 
"include <Memory . f'.> 

"define V^LEVELS 64 
'define u^/.Lr.TLS 15 

"define absv(v) ( (v»<C?- (v) : (v) ) 
*def ine NiewPoincer ipcr, type, size I \ 
save2one=Gec2one( ) ; \ 
Sec lone t Syszemzone ( ) ) ; \ 
li (nilsstpcr* *cype)NewPtr ( size) I ) ( * 
SecZone(AppIicZone( ) > ; \ 
if {nils=(pcrs(cype)NewPcrtsi2e) : ) I \ 
Seczone (saveZone) : \ 
recum {Memory Error ()) ; \ 

) \ 

) \ 

Sec Zone { saveZone ) ; 

cypedef s cruet ( 

char /, u, v; 
) YUV.Clut; 



unsigned char • 
CclourCluctCTabHandle clue) 

ir.t size. y.u,v,r.g.b,i; 
unsigned char •cable; 
Vir.'.Cluc •yuv.ciut; 

sire* 'clue ) ->ccSize; 

lablex unsigned char • )NewPcr (y_L.F/ELS"UV. LEVELS* tr/^LE'-'ELS) ; 
yuv.clut=(YUV_Cluc •)NewPtr (siz«*si2eof (YUV.Cluc ) ) : 

for I i=0; i<=sizc; ) ( 

ra( ccluc) ->ccTableCi) . rgb. red»8 J -128; 
g= ( ( "Clue ) ->ccTableti] . rgb.gre«n>>8 ) -128; 
bs( { -clue J ->ccTable(i] .rtfb.blu«»6} -128; 

yuv_cluc(ij .y» (306«r ♦ 601«g * 117*b)»10; 
yuv_cluctil .u» (512*r - 429*g - 83«b)»10; 
yuv.cluttil .va {-173*r - 339*g ♦ 312*b)»10; 

) 

f or ( y a - Y_LEVELS /2 ; y<Y_LEVELS/2 - 1 ;y ) 
f o r t u s - UV.LTVELS / 2 ; U<UV_LE\'ELS / 2 - 1 ; u ♦ * ) 
for I v» -yv_LrVELS/2 ; v<OV_LEVEI*S/ 2 - 1 ; v** ) ( 

inc index, ftrr or, err or 2, points . Y. U. V; 
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Ysy<<4; 

U=u<<3; 
73v<<5; 

mdexsO: 
error=l31072; 
error2=13L072; 
point s=0; 

ior( isO; i<=sire; ( 
inc pcssO. errsO; 

it (yuv_cluc[i) .y>=Y && yuv_cluc ( i] .y<Y*161 

pcs+al; 
err*sabav<yuv.cluc (il .y-Y) ; 

if (yiiv.clut[i] .u>aU &£ yuv.ciuc I i J . u<U*32 i 

errfsAbsviyuv.clutti) .u-U); 

if (yuv_clut [i] .v>=V && yuv.clut li] . v<V*32) 

pc3+sl; 
err*=abav(yuv_cluc(i] .v-V); 

it (pc3>point3 I I (pcsaspoincs && «rr<error») ( 
errorserr; 
indexsi; 
points «pC8: 

) 

) 

i=( (yiiOxlF) «8) I ( (u&0xF)«4) I (v&OxF) ; 
t able ( i )«( una igned char } index ; 

) 

DisposePtr< (Ptr)yuv.clut) ; 
ret\im table; , 



typedef union ( 

long pixel. - 

unsigned cbar rgb(4]; 
; Pixel; 
/ • 

unsigned long • 

CoiourClut (CTabHandle clut) 

long size, y, u, v, r, g, b, ro* go, bo.i; 
Pixel 'table; 

si2e« ( 'Glut) ->ctSize; 

tabiea<Pixel • iNewPtr tY.LEVELS*UV_LEVELS*UV.LEVELS*sizeo£ ( long) ) ; 

for (y a - Y_LEVELS/ 2 ; y<Y_LEVELS/2 - 1 ;y** ) 
f or lu«-0V.LEVELS/2 ; u<UV_LEVELS/2-l; u** ) 
fortv=-UV.LEVEl^/2;v<UV_LEVELS/2-l;v**) ( 

Pixel px; 

long base, dith; 

r a 32768L ♦ ny«9) ♦ 1436L-u «2); 

g - 32768L ♦ ( (y«9» - 731L*»i - 352fv «2>; 

b > 3276ttL ^ ((y«9) ^ 181SL*v «2); 

rsr<0?0; r>65534 763534 :r; 
gsg<O?0:g>65534 765534 :g; 
tsb<07Ci :b>65534?5S534:b; 
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ro=r%13107; r»r/X3107; 
go=g%13107; g=g/X3107; 
bO5b%l3I07; b=b/13107; 

base52l5- ( 35T*6«g*b) ; 

dith=base-(rO>2621?36:0)-(gc>7 863?6:0) - (bo>10484?l: 0) ; 
px. rgb(0| =dlI^l-:=215?255:dich; 
dith=base- ( ro>5242?35:0)- tgo>10484?6:0) - (bo>262 171 : 0 ) ; 
px.rgbdl =dich= = 2 137235 :dich; 

dith=base-tro>7863?3€:0)-;go>2621?6:0) - 'bo>5242 71 ; 0 ) ; 
px.rgb[2]=dichsa215?255:dich; 

dith=base-t ro> 10484 736 rO) -(go>5242?6:0) -(bo>7863 71:0) ; 
px.rgb(3]=dith=s215?255:dich; 

i« ( (yi0x3Fl «8I I ( (utOxr)«4) I (viOxF) ; 

cabled] .pixeispx. pixel; 

recum (unsigned Icng* ) table; 

cypedef struct ( 

iong red. green, blue; 

) RGBError; 

OSErr ColourClut ( Pixel ••table) 

{ 

long y, u, v. r. g. b. i? 
RGBError "err; 
THz saveZone; 

NewPointerccable, Pixel*. Y.LEVELS*UV.LEVELS*av_LEVELS*sizeo£(long) ) ; /• 64k ta 
NewPointer{err.RGBErrorVY_LEVELS»UV.LEVELS*UV_L£VELS»5Lzeof (RGBError) ) ; 

fordsO; i<4;i**) 

f o r ( y 5 - Y.LEVELS / 2 ; y < Y.LEVELS / 2 ; y * ♦ ) 
f or ( u 5 -U^/_LB\.'ELS/ 2 ; u<W_LEVELS/2 ; u** ) 
f or { vs -lA'. LEVELS / 2 ; v<UV_LEVELS/2 ; ) { 

RGBColor src. dst; 

long index. in ; 

:ndexs( (yi0x3FJ«8) I((ufc0xr)«4) i (v&OxF); 

r « 32768L ♦ ( (y«9) * {1436L*u) «2); 

g = 32768L ♦ { iy«9) - (731L*u) - (352L*v) «2 ) ; 

b s 32768L ♦ ((y«9) ♦ (1815L*v) «2); 

if (i>01 { 

r-aerr ( index) . red; 
g-serr ( index] . green; 
b-«err[ index] .blue; 

) 

src. redar<0?0:r>65534 763534 : r; 
src. greensg<0?0 : g>6 5534 ?$5534 : g; 
src. bluesb<0?0:b>6S534 765534 :b; 
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rndex2Colcr ( ( •cable ) ( index),. i ) . 4dsc ) ; 
err 1 indexl . ced=d3C . red- arc . red; 
err{ind«xl . gr«€n«dst , green-src . green; 
err( index] .bluesdsc .t)lue-arc.aiue; 

) ■ I ' 

OisposePtri (P^r;errl ; 
return (noErr) ; 



lypedef struct { 

, short pel [2 ] ; 
) Pixl6; 

typedef struct ( , , 

unsigned char pel [4]; 
) ?ix8; 

^define YS . 64 
^define UVS 32 

OSErr Colours (Pix8 table 1 

long y. u, V, r, g. i; 
RGBExror 'err; 
THz saveZone; 

NewPoxnterccable»Pix««.YSruvs»uvs»8i2eof (Pix8)); /• X28k table •/ 
NewPoincer lerr , RGBError* , YS^UVS*UVS* siseof (RGBError ) ) ; 

for{i=0;i<4;i**) 
for(y=-YS/2?y<YS/2;y'^) 
for(u»-UVS/2;u<UVS/2;u-*) 
for(va-UVS/2;v<OVS/2;v**l ( 

FGBColor arc. dsc; 

long index; 

index=(y«10) 1 ( (uiOxlF)«5) I (viOxlF) ; 
r = 22768L ((y«10) ♦ (1436L»u) 

g «. iZTSBL - i(y«lO) - (731L'u» - (352L-VI «1) ; 
b a 32768L * { {y«10J ♦ tl8l5L*v) <<1) ; 

if (i>0) ( 

r-serr(327 68*index) .red; 
g-serr { 32768+indexl .green; 
b-3err(32768-^index) .blue; 

) 

src.red=r<0?0:r>65534?65534:r; 
src.green»g<0?0:g>65534?65534:g; 
src.blue»b<0?0 :b>65534 765534 :b; 

(•table) r32768*indcxl . pel = (unsigned char )Color21adex( tfrc) ; 
lndex2Color( ('table) (32768*indexl .pellil .*ast) ? 

er r ( 3 27 6 8 ♦ index 1 . r edads t . red* ar c. r ed ; 

err (3 27 6 8- index) .greenadst.green-src.green; 

err [32768* index) .bluesdat- blue- src. blue; 

) 

DisposePtK (Ptr)crr) ; 
return (noErrl ; 

) 
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GSErr Colourl6 I PiJclS ••caoXe; 

Ic-q V, u. V, g. b.* i; 
F.CDErrcr 'crr: 
TW: sav«2on«; 

NewPcir.cer ; -^able. ?j xl6- . YS-'J'/S-'JVS'SizeoC ( Pixie H ; /* :28k cable */ 
NewPoxncer lerr , RGBEcror', /S*'JVS*UVS*3izco£ (RGBErrcr ) ) ■ 

icr(i=0; i<2: 
:cr(y = -YS/2;y<YS/2;y*'*l 
*cr lus-UVS;: ;u<UVS/2;u**) 
rcr (vr-UVSy2;v<UVS/2;v*) ( 

RCBColor src, dst: 

long index; 

indexs (y<<10) I ( (uiOxlF)«5l I (viOxlF) ; 

r = 32768L * l(y«10» ♦ (1436L*U) <<iJ; 

g = 32'7€8L ♦ t(y«10) - (73lL*u) - (352L«v)«l); 

b = 22768L * ((y«IO) ♦ (1315L*v) <<i); 

if ti>0) ( 

r-rerr I327 68*index| . red; 
g-=err(32768*indexl .green; 
b-=err [32768*indexl .blue; 

) 

src. ted=r<C ?0;r>65534 765534 :r; 
src . green»g<0?0 :g>6 5534765534 :g; 
src.blue3b<0?0:b>6S534?65534:b; 

dsc.reda src . red&0xF900; 
dsc.gr«ens src.greexUCxFSOO: 
dsc.blue* src.blue&OxFSOO; 



(•cable) (32766* index] .pel [i] « idst .rQd»l) I (dsc .gre«n»6 ) I (dst .blue>>i: 1 ; 

err C 32768* index) . redsdsc , red -src . redd- 
er r ( 32768* index] . green«dac. green- src . green; 
err ( 32768*indexJ . bluesdsc . blue-src . blue: 

} 

-isposePcrnPtrlerr) ; 

recumtnoErr) ; « 

) 

Boolean 

GreyCiuc (CTaJaHandle clue) 

Boolean result-true; 
int i, size; 

sizes (*cluc) ->ccSi2e; 
for < isO; i<3isize && result ;i**) ( 
inc r,g,b; 

raccluc)->ccTableii) .rgb.red: 
g- ( -clue ) ->':cTable ( i ) . rgb. green; 
ba(*clut)->ctTable(il , rgb. blue; 

results<r==g && g-sb) : 

1 
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:urn result; 



\ 
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^ Copyrighc 1993 KLICS Liiniced 
All ricincs reserved. 

Written try: Adrian Lewis 
,.,•••...•.•..•••»/ 

Bits3.h: fasc bic read/wrice definitions 

buf.use define scacic variables 

buf_winit initialise vars for write 

buf.rinic initialise vars for read 

buf.sec sec current bit 

fauf_gec get current bic 

buf.winc increment write buffer 

buf_rinc increment read buffer 

buf.size fullness of buffer in bytes 

buf.flush flush buffer 



User defined macro/ function buf.over must be defined in case of buffer overfla 



cypedef struct ( 

unsigned long •but; 
union ( 

unsigned long mask; 

long bno; 
1 index; 

unsigned long *pcr, data, size; 
) Buffer. -Buf; 

*define buf^winit (buf ) \ 

buf ->index.mas)C=OxBOO00O0O; \ 
buf ->ptratbuf->buf (OJ ; \ 
buf->dat4aO; 

?define buf_rinit ( buf ) \ 
buf -> index. bnoaO; \ 
buf •>pcr=&buf->buf (0] ; 

^define buf_5ec(buf) \ 

buf->data is bur -> index. mask; 

'define buf_gecibuf) \ 

0 1 = (bu£->data k { l«buf->index.bno) ) 

^define buf.winc (buf ) \ 

if (buf -> index. mas)c==l) ( \ 
•buf->pcr=buf->data; \ 
buf->Uata«0; \ 

buf->index.inas)caOx80000000; \ 
buf->ptr+*; \ 
) else buf ->index. mask >>a 1; 

•define buf_rinc(buf ) \ 

if (-- (buf->index.bno)<0) { \ 
buf->dacas*buf->ptr**; \ 
buf -> index. bno>31; \ 

); 

/• buf_3ite only valid after buf. flush 
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derir.e but_s iz« (buf ] \ 

tur.s:(;ned char *: buf->pcr- (unsigned char • ) ibv t ->bue (0) 

define buf.flu3h(bu£) \ 

if ifcuf->index. mask: =0x80000000) { \ 
buc->daca I sbnf ->index.mastc-l.* \ 
•cuf - >ptr=but - >data; \ 
buf->pcr + ^-; \ 

) 



I 



\ 
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■S Ccpyrign: 1993 KLICS Limited 
All righcs reserved. 

>*ci,:cen cy : Adrian Lewis 

63000 Bjc buffer code (Bics?..h) 



Macros : 

buf.winin &ptr , &daca, £imask« &buC 

buf.rinic &pcr, tbno. tbut 

buf.sec &daca« ynask 

bu£_gec &daca.&bno 

but. wine itptr. &daca« Cjnask 

buf.rinc &ptr. &daca. fcii^dex 

buf. flush &pcr, &daca* &mask 





macro 
buf.winit 


&pcr . &daca. &inask« &buf 






move . 1 
move. 1 
clr.l 

endom 


«$80000000.&jnasic 

&bufi,&pcr 

&daca 


; masks 100 
; DCrs&uf 
; daca-0 


• 


macro 
buf_rinic 


&pcr, &bno. &buf 




• 


clr.b 
move . r 


&bno 

&bu£.iiptr 


; bnoaO 
; pcr«buf 




endm 








macro 

buf_S€C 


&daca,&inasJc 





cr.X &mask.&data ; daca mask 

endm 



macro 
buf^get 

subq.b 
btst 

eiidm 



&daca,&bno 

4 1 f &bno 
&bno, &daca 



macro 
buf.winc 

Isr.l 
bne.s 
move. 1 
clr.l 

fpcve . 1 



& pc r « &da c a , ttmas k 

«l,&jna3k 
^cont 

&daca» (&pcr) 
Ldaca 



mask»*l 

if non-zero continue 

•pcr**=Qata 

dacaaO 

m«9kTlon . . . 
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endm 

nacro 
bul_ri.nc 

cmpi . b 
bge. s 
swap 
move . w 
add.b 



ipcr, idaca. &bno 

9cont 
&datd 

{&pcr) + .&clata 
»16 . &bno 



datas'pcr*--* 
bno-^BlS 



endm 



nnacro 
baf.flush 

cnip. 1 
beq.s 
move. 1 



&pcr«&daca*&inasle 

ikS80000000,&ina3k 
•3 cone 

&daca. Uptr)-^ 



mask-eOOOOOO? 

it buffer ernpcy concinue 

■pcr^^*data 



endm 



\ 
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• t) CcpyrL^.r.i 1993 KLICS Limited 

• All righcs reserved, 

• Write en b^' : Adrian Levis 



Extra tAsz BackwardVconvolver 

New wavelet coeffis : 3 5 I L, 1 2 1. 11 

Optimized for speed: 
dirn - false 
src/dsc octave ==0 

•/ 

*defir,e BwdSO laddrO . dAG. dAH. dflHl \ 
v=* (short 'laddrO; \ 
dAC» -v; \ 

dAHa v; \ 
dBHs V<<1; \ 

■define BwdSH addrl , addrO . dAC . dAH. d£H) \ 
v=«tsr.cxt 'laddri; \ 
dBH*s v>>i; \ 
dAG*« v-* ( vs»v<<l) ; \ 
dAH-s v(vs<<sl) ; \ 
•(short • )addrO«dBH>>l; 

"idefine Bwd2(addx2.dAG,dAH.dBG.dBHl \ 
V5« (short -jaddrS; \ 

dBG- -v; \ 
dSHs v; \ 

dAH-fs v*»vs3V<<l); \ 
dAG-»x v*(v3<<3l); 

idefine Bwd3(addr3.addr2,addrl,dAG.dAH.dBG.dBH) \ 
v=* (short MaddrS; \ 
d.^H*« v; \ 
dAG*= v; \ 

dBG-^s v*(vs=v<<l): \ 

dBH-« V '.vs<<sl) ; \ 

•(Short • jaddrla (dAH-'l) >>2 : \ 

•I short • )addr2a (dAG*l) >>2 ; 

ijdetine BwdO (addrO.dAG.dAH.d3G, dBKJ \ 
v=« (short •)addrO; \ 
dAGs -v; \ 
dAHs v; \ 

dBH+s ^/'¥^^/SMV«l); \ 
dBG^a V+(VS<<sl); 

idefine Bwdltaddrl.addr0.addr3,dAG.dAH.dBG.dBH) \ 
v=*( short •)addrl; \ 
dBHfs v; \ 
dBG-i-a v; \ 

dAG4>3 V'»(vs«v<<l); \ 
dAH-« V* (vs<<»l) ; \ 
•(short •)addr3a<dBH*ll»2; \ 
•(short •)addr0a(dBG*i)»2; 

•defir.e 2vdE2 ^adir: . i^C. dL\H. ^h: * 
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vs* (short ♦i«ddr2; \ 
dBHa vasvcci; \ 

dAH<^5 V*(V33V<<1); \ 
dAG*» V*. (VS<<al) ; 

■define BwdSO iaddr3 . addr2. addrl.dlAG,(iAH„dBH) \ ' 
v = * ( shore " addr3; \ ' 
dAH*. v; \ 
dAG*= v; \ 

dBH-a v*(vssV<<i|; \ 
dBH-a V* iV3<<sl) ; \ 

•<9hort *)addrl3ldAHi'l)>>2; \ 
•(Shore • )addr2=(dAG*l) >>2; \ 
•(short •)addr3sdBH>>l; 

■define Bwd (base . end. inc) v ' ' 
addrOabase; \ 
addr3=addrO- (inc>>2) ; \ 
3ddr2»addr3- (inc»2) ; \ 
addrl=addr2- tinc>>2) ; A 
BwdSO(addr0.dAG,dAH.dBH); \ 
addrl*ainc; \ . 
BwdSl(addrl.addrO,dXG,dAH.dBH); \ 
addr2-*»inc; \ 

while (addx2<end) ( \ { 
Bwd2(addx2.dAG*dAH.dBG,daH) ; \ 
addr3<^«inc; \ 

Bwd3(addr3.addr2,addrl,dAG.dAH,dBG,dBH) ; \ 
addrO+.ainc; \ ' 

BvidO(addr0.dAG,dAH«dBG,dBH); \ ^ 
addrl+sinc: \ 

Bwdl(addxl«addr0.adar3.dAG,dAH.dBG.dBH) ; \ 
addr2<*>«inc; \ 

) \ 

BwdE2(addr2,dAG.dAH.dBH} ; \ 
addr3f sine; \ 

BwdE3 (addr3,dddr2«addrl,dAG«dAH.dBH) ; 

!?de£ine BwciS0r2 (addrO.dAG.dAH.dBH) v 
va«( snort •)addrO; \ 
dAC= 0; \ 
dAHe vr \ 
dBHs v; \ 

•define BwdSlr2 (addrl.addrO.dXG, dAH. dBH) \ 
'/=•( short •)addrl; \ 

dBHi-= v»2; \ 
dAG+8 V; \ 
dAH-« v«l: \ 
•(Short •)addrOsdBH; 

•define Bwd2r2 {addr2,dAG,dAH,dBG,dBH} \ 
va*( short •)addr2; \ 
dBG« 0; \ 
dBHs v; \ 
dAH*« v; \ 
dAGf-a v«l; 

#deCine Bwd3r2 (addr3*addr2,addrl.dAG.dXH. dBG^dBH) \ 
v=*< short •)addr3; \ 
dAH<»-. 0; \ 
dAG*3 v; \ 
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dSH-T v<<l; \ 

• sr.or: • ! addr l*dAH>>l ; . 

• shcr:: • addr2«dAC>>l ; 

■dei:ne 3w(i0r2 (addrO. d^C.dAH.dBG.dBH) \ 
v= • ! Shore • ! addrO; \ 
dAGa C; \ 
dAHs v: \ 

dBH-= v: \ , 
dBG-= /<<1; 

•define Bwdlr2 (addrl. addr0.addr3,dAG.dAH.d3O.clBHl \ 
vs« (Shore •laddrl; \ 
dBH*a 0; \ 

dBG*= v; \ • ■ 

dAG'.'s v; \ 

dAH-= v<<l; \ 

•(Shore •)addr3«dBH>>l; \ 

•(short •laddrO=dBG>>l; 

^define BwdE2r2 {addr2.dAG,dAH.dBH) \ 
v=«( short •)addr2; \ 
dBHs v: \ 
dAH*s v; \ 
dAC*a V<<1; 

•define Bwd£3r2(adclr3,addr2.addrI.dAG.<lAH.dBH) \ 
va«{ short 'laddrS; N- 
dAH^s 0; \ 
dAG*a v: \ 
dBH-a v; \ 
dBH-. v«l; \ 
•(shore • ) addrl=dAH»l; \ 
•(short •)addr2sdUlG»l; \ 
•(short •)addr33dBH; 

ddefine &ydr2 f base, end, inc) \ 
addrOsbase; \ 
addr3=addrO- ( inc>>2) ; \ 
addr2=addr3-( lnc»2) ; \ 
addrl=addr2- ( inc>>2) ; \ 
BwdS0r2(addrO.dAG.dAH.dBH); \ 
addrl*=inc: \ 

BwdSlr2(addrl.addr0.dAG.dA.H,dBH) : \ 

dddr2*sinc; \ 

while I addr2<endt ( \ 

Bwd2r2(addr2.dAG.dAH,dBG.dBH); \ 

addr3*=inc; \ 

&wd3r2(addr3,addr2.addrl.dAG,dAH,dBG.dBH); \ 
addrO-^sinc; \ 

BvdOr2 (addr0.dAG,dAH,dBG.dBH); \ 
addrl^'sinc; \ 

Bwdlr2(dddrl.addrO,addr3.dAG,dAK.dBG*dBH) ; \ 
addr2<*>9inc; \ 

) \ 

Bwd£2r2(addr2.dAG,dAH«dBH) ; \ 
addr3'*-«inc; \ 

Bwd£3r2 ( addr3 . addr2 . addr 1 , dAC. dAH. dBH) ; 

(*de£ine BwdS0r3 (addr0.dAG.dAH« dBH) \ 
V3- (short "jaddrO; \ 
dAG= 0; \ 
dAH= 0: ^ 
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d3Hs v»l; ' \ 

fdeCine 3wciSlr3 (addrl. dddrCd^CdAH. dflH) \ 
v=*: short 'iaddri; \ 
d3H*= v>>?; \ 
d.\G*s v: ■ 
dAH-^s v; \ 

•(Short •)addrO=dBH<<l; 

•define Bwd2r3 (addr2 .dAG.dAH.dBG, dBH) \ 
v = » ( short •) addr2; \ 
dBG= 0: \ 
dBHs 0: \ 
dAH*= v; \ 
dAG-^s V; 

•define Bwd3r3(addr3,addr2,addrl,dAG.dAH.dBG,dBH) \ 
vs» (shore •)addr3; \ 
dAH4.3 0; \ 
dAG*= Or \ 
dBG+a v; \ 
dBH-5 v; \ 

"(Short 'JaddrlsdAH; \ 
•(shore •jaddr2«dAG; 

^define BwdOr3 (addrO, dACdAH, dBG.dBH) \ 
vs* (short •laddrO; \ 
dAG« 0; \ 
dAH> 0; \ 
dBH*- v; \ 
dBG-* a V ; 

tdefine Bwdlr3 (addrl. addrO, addr3,dAG,dAH,dBG,dBH) \ 
v=* (short Maddrl; \ 
dBH*» 0; \ 
dBG-^s 0; \ 
dAa».s v; V 
dAH-B v; \ 

*( Short •)addr3»dBH: \ 
•(short •)addxOadBG; 

pdefine BwdE2r3 ( addr2 .dAG, dAH, dBH) \ 
v's* (short •)addr2; \ 
dBH= v»l; \ 
dAH*» v; \ 

dAG+= v; • 

^define BwdE3r3 (addr3.addr2,addrl,dAG,dAH.dBH) \ 
va»( short •)Addr3; \ 
dAHos 0; \ 
dAG*s 0; \ 
dBH— v; \ 
dBH-B v; \ 

•(Short •)addrl«dAH; \ 
•(short •)addir2«dA0j \ 
•(short •)addr3«dBH«l; 

•define Bwdr3 (baae.end.inc) \ 
addrO abase; \ 
addr3=addrO-(inc»2) ; \ 
addr2saddr3- ( inc»2y ; \ 
addrlaaddr2- (inc»2) ; \ 
BwdS0r3 (addrO,dAG«dAK.dBH> ; V 
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addr l^sir.c; \ . 
3wdSlr3{addrl.addr0.dAG,dAH.dBHJ ; v 
addr2* = ir.c; v 
while ( acidr2<endi i \ 

Bwd2r3(addr2.dAG,dAH.dBC,dBH); ^ 

Swc3r3faddr3.addr2.addrl,dAG.dAH.dSG.dBH); \ 
addrO-5inc; \ 

BwdOr3(addr0.dAG.dAH.dBG,dBH); \ 
addrl*=inc: v 

Bwdlr3(addrl.addr0.addr3.d.\G.dAH,dflG.dBH); \ 
addr2f3inc: \ 

) \ 

BwdE2r3 (addr2,dAC.dAH.dBH) ; V 
addr3*sinc; \ 

BwdE3 r 3 ( addr 3 . addr 2 . addr 1 , dAG . dAH . dBH ) ; 

extern void FASTBACKWARD{ char 'data, long inci, long loopl. long inc2. char •*"^J 
extern void HAARBACKWARD(char -data, long xncl. long loopl. long inc2. long ioopi) 
extern void HAARTOPBWDCchar 'data. long height, long width); 
/' extern void HAAWCT0P3WD(ch4r • data, long area);*/ 

void Fasterfiac)cward(char 'data, long incl. long endl, long inc2. char •end2) 

register short v. vs. v3, dAC, dAH. dBC. dBH, inc; 
register char -addrO. 'addrl, -addra. -addri. -end; 
char *hase; 

inc=incl: 

for Ibasesdata;base<end2;hase««inc2) ( 
endxbaae-^endl; 
Bwd (base, and, inc) ; 

) 

) 

extern void TOPBWD(char 'data, char -dat. long slxe.l. long siie.O); 

void Tea tTopBaclcwardf short •daca,int size (2 hint oct.src) 

( 

int oct. area«size{0] •size(ll«l; 
short widthssize(O) <<1; 

char 'topsarea* (char •)dac*. •l«£t=width*(char •)data; 

ior (oct=oc:_src-l;occ>0;oct--) ( 

long cinc»2<<oct, cinc43cinc<<2 . . ,^ ^ 

rinc=si2e(0)«octi.l. rinc4=rinc«2; /• col and row increments in t 

FASTBACKWARD( (char *) data, rinc4 , area- < rinc<<l ), cinc . left ) ; 
FASTBACKWARD( (Char •) data, cinc4 .width- (cinc«l ) . rinc.cop) ; 

FasterBac)cvard( (char • )data. sizetOl «3,area- (sizefO J«2 ) . 2 . left )» 
FasterBac)cward( (char •)data. 8.width-4. 5ize(01«l, top) ; •/ 
TOPBWD((char Mdata, (char • )data. sizefOl , sire [1 ) ) ; 

1 

void Te stBac)cvard( data, size, occ.src) 

short 'datar 

int sizeC2I. oct_src; 

( 

int oct. areassizel01*sizetl)«l; 

short width=size(01«l; 

char •topsarea* (char ♦>data, • tawidrh- 'char •)data: 
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!cr tcct =occ.src-:;ccc>»0;ccc--) ( 

Icr.g cinc = 2<<cct. cinc4=cinc<<2 . 

rinc = size[0] <<occ-''l, riac4 = rinc<<2 ; /• coi anc row incren>ents in c 

"asterSackv-ardl (char • )data. cine* . area- (rinc<<l) . cine, left) ; 
"ascerSacJcward I :cnar •) daca. cinc4 , width- (cinc<<2 ), rinc. top) ; 



void 3dc)cvard3511 (data. size, occ.src) 

short •data; 

mt size(2], cct.src; 

( 

int oct. areassize (0) *3iie (11 <<1; 

short width=sx2e(0I<<l; 

char Topaarea* ichar 'Idata, •leitawidth+ (char •)data; 

for i occ=occ.src- 1 ; oct>0 1 oct ) { 

long cinc=2<<oct. cinc4=cinc<<2 , 

rinc=3ize [01 <<oct*l, rinc4srinc<<2; /* col and row increments in t 

BACK3511 { (char * )data, rinc4 .area- ( rinc«l) . cine* left) ; 
BACK3511 ( (char * ) data »cinc4. width- (cinc«l) , rinc. ccp) ; 
) , ' 

aACK3511V( (Char •) data, size (0]«3. area- (size [01 «2) . 4, left) ; 
&ACX3S11H( (char * )data, 8,width-4,sizetO]<<l. topt ; 
/• TOPBWD((char •)data,{char -jdata. sixell) . sizeCOJ ) ; •/ 
} 
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• 


al: r:;?its reserved. 






Written by: Adrian Lewis 






690X0 3 511 Backward code 








3 




• 

• 


become 3 5 1 


1 






aeg 


'klics' 






macro 






• 


fiwdStarcO 


& addr 0 . &dAG . &dAH . &dBH 




move . w 


UaddrO) , &dAH 


; dAHsM Short '^addr 




move . w 


&dAH.&dAG 


; dAG=v 




neg.w 


4dAG 


; dAGs -dAG 




move . w 




; dBHsv 




add . w 


&dBH,&dBH 


; dBHsv«l 




endm 








macro 








Bwdscarcl 


&addrX . 4addr0. 4dAG. &dAH. &dBH 




move . w 


(&addrl) ,dO 


* v»*( Shore •)addrl 




move.w 


dCdl 


• vs«v 




asr.w 


#l.da 


• VSaV»l 




add.w 


dl.&dBH 


dBHi-« v>>l 




add.w 


dO,&dAC 


dAG-fr s V 




sub.w 


dO , &dAH 


dAH-3V 




add.w 


dO.dO 


V«sX 




add.w 


dO , &dAG 


dAG*-2v 




add.w 


dO.dO 


V<<«1 




sub.w 


do . &dAH 


dA>l-s4v 




asr.w 


«I.&d5K 


dBK>>3l 




move.w 


&dBH. {&dddrO) 


' ( Shore * ) addrOsdBH 




endm 








macro 






« 


BwdSven &dddr2* &dAG« &dAH, &dBG, &dBH 




move. w 


{&addr2),d0 


v»»i short •)addr2 




move . w 


dO,&dBH 


dBK«v 




move . w 


dO,4dBG 


dBGsv 




neg.w 


&dBG 


dBG«-v 




add.w 


dO.&dAH 


dAH<»«v 




add.w 


dO^&dAC 


dAG<«>3V 




add.w 


dCdO 


2v 




add.w 


d0.4dAH 


dAH^ev 




add.w 


dO.dO 


2v 




add.w 


dO,&dAG 


dAH^^sv 




endm 








nacre 
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3wdOdd 


taddr 3 . iaddr 2 , iaddr 1 , 4dAG . idAH , tdBG , & 


move . w 


{&addr3) .iO 


; v=» ; shore • i addrJ 


Add . V 


dO.&dAH 


; dAH*=v 


add. w 


dO . &dAC 


: dAC*=v 


add. w 


iC&dBC 


; dBG*=v 


sub. w 


dO,&dBH 


; dBH-=v 


ddd w 


dO.dO 


; 2v 


ddd.w 


dO,&dBG 


; dBC*=v 


add. w 


dO.dO 


; 4v 


sub. w 


dO,&dfiH 


; dBH-s4v 


AS f • W 


•2.&dAH 


; dAH»=2 




&dAH, (6addr:} 


; •( shore •)addri=dAH 


dsr . V 


'«2.&dAG 


; dAG»s2 


tnove . w 


&dAG, {&addr2) 


; •( short •)addx2»dAG 


endm 






macro 






3wd£nd2 


&addr2 . &dAG, &dAH. &d3H 


move . w 


( fcaddr2 1 . dO 


; v=M short •)addr2 


add.w 


dO . &dAK 


: dAH^av 


add. w 


dO/&dAC 


; dAC-«>3v 


add.w 


dO.dO 


} Zv 


move.w 


dO.&dSH 


; dBH«2v 


add.w 


do , &dAH 


; dAH^32v 


add.w 


dO.dO 


; 4v 


add.w 


dO , &dAC 


; dAG*-«4v 









macro 






BwdEnd3 


&addr3 , &addr2 . &addrl . &dAG . ^dAH. &dBH " 


move. w 


(&4ddr3) ,dO 


; v«* (short •)addr3 


add.w 


dO,&dAH 


; dAM-^sv 


add.w 


dO.&dAG 


; dAG-^sv 


Isl.w 


«3, dO 


; 8v 


sub.v 


dO.&dBH 


; dBH.=8v 


asr.w 


*»2.&dAH 


r dAH»s2 


move . w 


£idAH. (&addrl) 


; '(short •jaddrlsdAH 


asr.w 


#2.ScdAC 


; dAG»«2 


move . w 


&dAG* (&addr2) 


; '(Short *)addr25dAG 


asr.w 


*I*&dBH 


; dBH»sX 


move . w 


&dBH. (4addr3) 


; '(short •)addr3=dBH 


endm* 







macro 
Bvd 

movea . 1 
move. 1 
asr. 1 
raovea . 1 
suba.l 
reovea.l 
suba.l 
movea . 1 



Lbase* &end, &inc 

&base*aO 

4inc,d0 

•3,d0 . 

a0.a3 

d0.a3 

a3.a2 

d0,a2 

a2.al 



addrOsbase 

do sine 

dOsinc»2 

addr3aaddr0 

addr3-«(inc»2) 

addr2saddr3 

addr2-s(inc>>2) 

addrl*addr2 
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sufca . 1 


dO.al 




; addrl -= ( inc>^2 ) 


awdScarcC 


dO,d4,d5,d'^ 




■ BwdScarcOtaddrCdAG.dAH. dflH) 


adda. 1 


i inc . a I 




■ addrl = inc 


BwdStart 1 


al,a0.d4.d5.d7 




• BwdStarcl ( addrl, addxO.dACdAH.dBH) 


adda.l 


iihc. a2 




• addr2f=inc 


3wdE^/cn 


a2 r!4 d*i dfi H7 






adda . 1 


iinc.aj 




addr3+=inc 


BwdOdd 


aj , a^ . al. d4 , d5 , d6 


d7 


BwdOdd ( addr3 . addr 2 , addrl . dAG . dAh . dBC 


adda . 1 


& inc . aO 




addrO«>«inc 


BwdEven 


aC,d6.d7,d4.d5 




BwdEven ( addr 0 . dfiC , dBK , dAG . dAH } 


adda. 1 


&inc , aX 




addrl* sine 


awdOdd 


al.aO, ai.de.dl .d4 


d5 


BwdOddf addrl . addrO. addr3 . dBC , dBH . dAG 


adda.l 


&inc*a2 




addr2^3lnc 


cmpa.l 


a2 , &end 




addr 2 < end 


bgcs 


9do 




while 


BwdEnd2 


a2.d4.d5,d7 




Bwd£nd2 ( addr 2 . dAG , dAH . dBH ) 


adda.l 






addr 3+ » Inc 


BwdEnd3 


a3.a2.al,d4,d5,d7 




Bwd£nd3 ( addr 3 . addr 2 . addr 1 . dAG . dAH . dB 


endm 









Barlc3 


51 : FUNC 


EXPORT 






?S 


RECORD 


. 8 






daca 


DS.L 








inci 


DS.L 








endl 


DS.L 








'.nc2 


DS.L 








end2 


DS.L 










ENDR 










link 


a6,#0 




; no local variables 




cnovem. 1 


d4-d7/a3-a5,-(a7) 




; acore re^iacers 




move. 1 


PS.incl(a6) ,d3 




; incxincl 




move a . 1 


PS.dacala6) ,aS 




; basesdaca 


9do 


move a . 1 


aS,a4 




; endabase 




adda . 1 


PS. endl (a5} .84 




; end««endl 




Bwd 


a5,a4,d3 




; Bwd(base,end, inc} 




adda . 1 


PS. inc2(a6) .a5 




; base-^3inc2 




cmpa. 1 


PS.end2 (a6} ,a5 




; end2>ba8e 


• 


blew 


9do 




; for 




movem . 1 


(a7) 4..d4-d7/a3-a5 




; restore registers 




. unlk 


a6 




; remove locals 




rzs 






; return 




ENDFUNC 










macro 










BwdStartVO 


&addrO . &dAG, fcdAK, CidBH 






move . 1 


{&addrO) .fcdAH 


dAH»* 


(shore "}addrO 




move . 1 


&dAH.&dAC 


dAG«v 






neg.l 


&dAG 


dAG> 


-dAG 




move . 1 


&dAH.&dBK 


dBHsv 




• 


add.l 


&dBH.&dBH 


dBHaV«l 




endn 









macro 

BwdScartVl &addr 1 , &addrO . &dAC . 4dAH , &dBH 



SlIBSTITIITF SHFFT (RlllF?m 



wo 94/23385 



PCT/GB94/00677 



- 787 - 

=€ngj.ne«ring:KlicsCc5de:Comp?ict : Backward.* 



rnove. I 
mcve . 1 
asr.l 
add . 1 
add.l 
sub, i 
add . 1 
add.l 
add.l 
sub. 1 


Uaddrli.dO 
dO . di 
* 1 . dl 
dl.&dBH 
dO.tdAG 

do . 4dAn 

do , dO 
dO , idAG 
dO , dO 
dO , &dAH 


'/=• (short •laddrl 
vs = v 

•/3av>>l 

dBH-s v»l 

dAG^sv 

dAH-=v 

V<<=1 

dAG*=2v 

V<<»1 

dAH-s4v 


asr. 1 
add.w 
asr.w 
niove . 1 


# 1 , &dBH 
&dfiH.&dBH 
•l.&dBH 
&dBH. (&dddrO) 


dBH>>3l 

shifc word back 
qBH»s1 

• ( shore • ) addrOsdBH 


endm 






.-nacro 

OWUJEUVTSli V 


&addr2 . &dAG . idAK. &d3G , &dBH 


move. 1 

move . 1 

move . 1 

neg, 1 

add.l 

add.l 

add.l 

add.l 

add.l 

add.l 


(&adclr2) ,dO 

dO . &dlBH 

dO.&dBG 

&dBG 

do . &dAH 

dO , &dAG 

dO.dO 

dO.&dAK 

dO.dO 

dO.&<lAG 


v=M short •)addr2 
dBHsV 
dBGsv 
dBGa-V 
dAH*«V 
dAG'^sv 
2v 
• dAH-^vv 
2v 

dAH*»v 


endm 






macro 
BiitiOddV 


&addr 3 , &addr2 , &addr 1 . &dAG , fcdAH . fcdBG .^dBH 


* ■ 

move . 1 


(&addr3).dO 


; v=*( short •}addr3 


add. 1 
add.l 
add.l 
sub.l 
add.l 
add. 1 
add.l 
sub.l 


dO.&dAH 

dC&dAG 

do , LdBG 

dO.fcdBH 

dO,dO 

dO.&dBG 

dO.dO 

dO.&dBH 


; dAH*sv 
; dAG-»sv 
t dBG^sv 
: dEH-»v 

; 2v 

; dBC'^av 
; 4v 

; dBH-34v 


asr. 1 
Isl.w 
asr.w 
move. 1 
asr. 1 
Isl.w 
asr.w 
move . 1 


«2,&dAH 
#2,&dAH 
#2 , &dAH 
fcdAH. (&addrl) 
t2,fcdAG 
«2.&dAG 
«2«&dAG 
&dAG, (&addr2) 


; dAH»32 

; Shift word back 

: dAH»s2 

r •( short •)addrl«dAH 

; dAG»a2 

; shift word back 

; dAG»-2 

; -(Short •)addr2=dAG 


« 

endm 






macro 
Bwd£ndV2 


&addr 2 , &dAG . &dAH . &dBH 


m'?ve 1 


f iiddrS) . dO 


. shorn 'iaddri 
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add . 1 
add. 1 
add. 1 
xove . - 
add. i 
add . 1 
add. 1 



dO.&dAH 

dO.&dAG 

dO.dO 

dO.&dBH 

dO . &dAK 

dO,dO 

dC . &dAG 



dA.H*=v 
dAG*=v 
2v 

d3Hc2v 

dAH*32v 

4v 

dAG*=4v 



rnacrc 






BwdEndV3 


&addr 3 . &addr2 . iiaddr 1 . &dAG. &dAH. &d&H 


n\ove . i 


Uaddr3} .dO 


vs» (Shore •)addr3 


add.l 


dO,&dAH 


dAH*«v 


add.l 


dO . &dAG 


dAG*»v 


Isl.l 


»3.dO 


8v 


aub.i 


dO . &dfiH 


dBH-58v 


asr . 1 


«2.&dAH 


dAH>>=2 


Isl.w 


#2/&dAH 


shift word back 


asr. w 


«2r&dAK 


dAK>>32 


move. 1 


&dAH. (&addrl) 


* { short • 1 addr 1 sdXH 


asr . 1 


#2.&dAG 


dAG»»2 


Isl .w 


#2.&dAC 


shitt word bade 


asr.w 


#2.&dAC 


dAG>>«2 


mov*. 1 


&dAG. (&addr21 


• t short • 1 addr 2 -dAC 


asr. 1 


tfl.tdBH' 


dBH»sI 


Isl.w 




Shift word back 


asr.w 


#l,&dBH 


dAH>>«2 


add.l 


(dBH^&dBM 


• dBH«»l 


move. 1 


&dBH. (&addr3) 


♦(short ♦)addr3cdBH 



9do 



endm 


macro 




BwdV 


&base.&end«&inc 


Ttovea . 1 


&ba8««aO 


move . : 


& inc ♦ dO 


asr.l 


#2.dO 


fTvsvea . 1 


a0.a3 


suoa. : 


d0,a3 


Tovea. 1 


a3.a2 


suba . 1 


d0.a2 


movea . i 


a2.al 


suba . 1 


dO.al 


BwdStartVO 


a0.d4.d5.d7 


adda . 1 


&inc,al 


BwdStartvi 


al.aO;d4.d3,d'7 


adda . 1 


&inc,a2 


BwdfivenV 


a2.d4.dS.d6.d7 


adda. 1 


&inc#a3 


BwdOddv 


a3.a2.al.d4,d5,d6,d7 


adda . 1 


binc.aO 


BwdZvetiV 


a0.d6.d7«d4.dS 


adda. 1 


&inc«al 


BwdOddV 


al.a0.a3.d6.d7.d4.d5 


adda. I 


&inc,a2 


cmpa. 1 


a2««end 


bgt.s 


9do 


Bwd£ndV2 


a2.d4.d5*d7 


idda.l 





addr 0 abase 

dOsinc 

d0ainc>>2 

addrisaddrO 

addr3-«Hnc»2) 

addr2saddrX 

addr2-= ( inc>>2 i 

addrl«addr2 

addrl-« ( inc»2) 

BwdStart 0 ( addrO , dAG, dAH. dBH) 

addrl<^«inc 

BwdSt artl ( addr 1 , addrO, dAC, dAH . dSH ) 
addr2<»sinc 

BvdEven I addr2 , dAG , dAH . dBG . dBH ) 
addx3f3inc 

BwdOdd (addr3 . addr2 , addrX. dAG« dAH , dfiG 
addrO-^sinc 

Bwd£ven I addrO , dBG . dBH, dAO, dAH ) 
addrl'»>«inc 

BwdOdd ( addr 1 . addrO , addr3 . dBG , dBH . dAG 

addr2-t^sinc 

addr2<end 

while 

Bwd£nd2 ( addr 2 . dAG . dAH . dBH) 
addr3-5ir.t 
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5wdEnd\'3 d3 , d2 , al . <14 , d5 . d7 ; BwdEr.cl3 ( addr J . adcr : . addr 1 , diAG , dAH , dB 

endm 



Back3511V FUNC EXPORT 



?s 


RECCRC 


S 




data 


DS.L 


1 




incl 


DS.L 


1 




endl 


DS.L 


1 




iac2 


DS.L 


1 




end2 


DS.L 


1 




* 


EUDR 








link 


a6, 40 


; no local variables 


« 


movein. 1 


d4-d7/a3-a5.-(a7l 


; score registers 




move . 1 


PS. incl(a6) ,d3 


; incsincl 




movea . 1 


PS.daca(a6) .aS 


; base^daca 


3do 


movea.l 


a5ra4 . 


; endabase 




adda.l 


PS.endl(a6),a4 


; end+=endl 




BwdV 


a5,a4,d3 


; BwdlbasR.end. inc) 




adda.l 


PS.inc2(a6),aS 


; ba9e'(->inc2 




cmpa. 1 


PS.end2(a6).aS 


; eiid2>ba3tt 




blew 


ddo 


; for 




movem. 1 


(a7)*,d4-d"7/a3-a5 


; r««core regiscers 




unlk 


a6 


; remove locals 




rts 




; return 



EOTFUNC 


macro 




BwdScartH 


&addrR, &A, &C 


move. 1 


(&addrR)i-,&A 


move . I 


dO 


move. 1 




add.w 


&A,dO 


add.w 


dO.&A 


add.w 


&A,dO 


swap 


&A 


sub.l 


dO.fcA 



lHlGa*(lon9 *)addrA 

AalHlC. dOslKlC 

AsIHlG, dO«lHlG. CslHlG 

A-IHIG. dO«lH2G, GslHlG 

A»1K3G. dOslK2G, C=1HXG 

A=1H3G, dOslHSG, C=1H1G 

A«3GK1. dO«lHSG, C«1H1G 

A>AAAA, dO»lH5G. C-IHIG 



endn 



macro 
BwdCycleH 

move. 1 

move. 1 

add.l 

move.l 

add.l 

add.l 

move. 1 

move.w 

move.w 

move.w 

move.w 

swap 

swap 



&addrR, &addr^. iJi. &C 



(&addrR)«,&B 

&fi «dO 

dO.dO 

dO*dl 

&B.dO 

dO,dl 

dl»d2 

&B,dl 

dO,«B 

dl.dO 

CtB 

dO 



lHlG-*( 
BsLHlG. 
BslHlG. 
BalHlG. 
BslHlG. 
BslHlG. 
B>1H1G* 
B«1H1G« 
BalHlG. 
B>1H3G. 
B«1H3G« 
Bs3GlH. 
Bs3GlH. 



long *)a<ldrR 
dOslHlG 
dOs2H2G 

dO>2H2G. dl32H2G 

dOa3H3t;, dla2H2G 

dO»3H3G. dlsSHSG 

d0.3H3G. dl»3H3G. d2slHlG 

dO-3H3G, dl-5H5C, d2«lH5C 

dO«3H3G, dl»5HlC, d2slH5C 

dO»3H3G. dlaSHlG. d2«lH5G 

d033HlG, dl»5HlG, d2=lH50 

d0.3HlG, dl-SHlG, d2-lH5G 

dOslG3H, dlaSHld, d2aaH5G 
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3ub.l 
add.l 
add. 1 

dsr . w 
move . w 
isr . 1 
move . 1 
move . 1 



dO, kA 
di . &A 

*2.iA 
tA. iC 

iC. { taddrW) i 
&A, &C 



B=3GiH-iH5C 
A*=IH3C 

a*b5g:h 

A0>>=2 

C compiece 

Al>>a2 

•(long MaddrWaDO 
C=A1XX 



endm 



macro 
BwdEndH 



&addrR. ^addrW. &B. &C 





move , 1 


(iaddrR)*»dO 




move .w 


d0,d2 




Isl.w 


>p2.d2 




neg.w 


d2 




swap 


dO 




add. w 


do . C2 




move . 1 


dO.dl 




add. w 


do . dl 




add.w 


dX , do 




add.w 


dO, di 




swap 


dl 




add.l 


dO*&A 




add.l 


dl, tA 




aar .w 


#2. kA 




move.w 


iA. 4C 




asr . 1 


^2.4X 




move.l 


kC. (&addrw)^ 




move .w 


d2, &A 


« 


move .1 


4A, UaddrWji. 




endm 






macro 




• 


BwdH 


&base. ber.d. &inc 




movea . 1 


&base,aO 




movea . 1. 


aCal 




SwdScarcH 


aC.d3*dS 


4 do 


BwdCycIeH 


a0,al.d3.d4.d5 




B'wdCycleH 


a0,al.d4,d3,d5 




cnpa . 1 


aO.fcend 




bgc.s 


Odo 


* 


BwdEndH 


aO*al.d3,d4.dS 




endm 




6ac)c35IlH FUNC 


EXPORT 


PS 


A£CORD 


8 


data 


OS.L 




incl 


DS.L 




endl 


DS.L 




lnc2 


OS.L 




end2 


OS.L 




* 


CNDR 






lin»f 


9^. MA 



IHlGsMlong 

d2alG 

d2=!4G 

d2=-4G 

dO*lClH 

dOsIGlH 
dOslGlH. 



' ) addr A 



dlalGlH 

dlslG2H 



dO£lG3H, dlslG2H 
dOsIG3H. dlrlGSH 
dO«lG3H. dlsSHIG 
A««1G3K 
A*>SHXG 

Al>>«2 

C complete 

A0»a2 

*(lo0g *)addrwsc 
A«D1D2 

•(long •»addrW»A 



addxR'base 

addrWsaddrR 

BwdScart taddrR. A. DD) 

BwdCycleiaddrR. addrw, A,B.C) 

BwdCyc 1 1 1 addrR. addrw, B . A. C ) 

addr 2 < end 

while 

BwdEnd I addrR. addrW. A. B. DD) 
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movem. L 


d4-d7/ai-a5 


. - (a7) 


; score registers 


move . I 


PS.inc: ;a6) 


.d3 


; ifiCsinci 


rnoved • X 


PS.daca{a6} 


. a5 




.Tx:vea . i 


aS.a4 




; anda'oase 


adda. 1 


PS.endl ia6} 


, a4 


; end* rend 1 


9wdH 


a5.a4 ,d3 




: Bwd( base. end, inc) 


adda . 1 


PS. inc2 (a6) 


. aS 


; base'»sinc2 


cnpa . 1 


PS.endl la6) 




; and2>base 


blew 


edo 




; for 


mov«m. 1 


(a7)*,d4-d7/a3-a5 


; restore registers 


unlk 


a6 




; remove locals 


res 






; recum 


DTOFUNC 
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Engineering: :<1 :rsCorle: CompPic: : k: icsEnc . 



© Copyright 1993 KLICS Limited 
Ail rignts reserved. 

writren by: Adrian Lewis 



• Full stiil/video Knowlcs-Lewia Image KiicsEncodc System utilising KVS propert: 
ard eelta-tree coding 



Receded and re-rat ionalised (Stand alone version) 



•induce <PixMath.h> 

•include "BitsJ.h' 

itincluce 'Klics.h' 

•include 'KlicsHeader. h' 

•include 'KlicsEncode . h' 



•include <Math.h> 

/• If bool true the negate value •/ 

•de£ine negif (bool » value) ( (bool) ?- i value) : (value) ) 
•define abs (value) aegi£ (value<0. value) 

extern void Haar Forward < ) ; 
extern void Daub4rorwaxd( ) ; 

/* Use the bit level file macros (Bits2.h) 
buf.use;-/ 

/• Huffman encode a block •/ 
^define Huf f EncLev( lev.buf ) \ 

HuffEncodedevCO] ,buf ) ; \ 

Huf£Encode<levCl],buf ) ; \ 

Hu£fEncodo(l«v[2] .buf ) ; \ 

Hu£fEncode<lev(3),bul) ; 

/* Fixed length encode block of integers */ 
■deCine Int£ncLev< lev« lp£.bits « buC) \ 

Intlncode(levtO) ,lpf_bits.buf ); \ 

Int£ncode(lev[l] ,lpf_bi^s.buf ); > 

lnt£ncode(lev(2i . Ipf.bits^buf ) ; \ 

Int£ncodeaev(3] , Ipf.bits.buf ) ; 

/• Define write a zero •/ 
•define To)cenO \ 
bu£_winc(bu£) ; 

/• Define write a one •/ 
•define ToJceni \ 

bu£.set(bu£) : bu£.winc(bu£) ; 

/• Write block for data and update memory 

•define DoXf ertaddr. pro, lev. dec. mode, oct.nmode.buf) \ 

KuffSncLevdev.buf ): \ 

PutOata(addr.pro*dst) ; \ 

mode ( oc t ) *oct »■ 0 7K-ST0P : nnioda ; 

function Name: CJan^ize 
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Engineering: KlicsCode :ConpPici : KJ.:.rs£nc. c 

• Description: H.261 style quantizer 

• Arguments: new, old - iirage blocks 

pro, lev - returned values 
q - quantizing divisor 

• Returns: lev is ail zero, quantized data (pro) & level (lev) 

acclean Quantizednt new(4), iat oldr4I, inc pro(41, int lev(4). short q) 

int hlk, half_q=(l<<q)-l»l; 

for (blk=0;bl)t<4;blk»*) ( 

int dataanew(blk]-oldCblk], 
niag_levelsaba(data) >>q; 

"»ag_ 1 e ve 1 3mag_ 1 evei > 13 5 ? 1 3 5 : mag.i « ve 1 ; 
lev(blk)3negif idata<0,inag_level) ; 

pro Iblk) =oldfblk) *negi£ { data<0, (inag_levea«q) ♦ (mag.level l sO?half_q: 0) ) ; 

) 

retum(pro(0]=sO && proUU^O kk pro[3]ssO pro(31««0); 

) 

void Ouantii2eLPF(int new (4], inc pro [41, inc lev r4], shore qj 

( 

inc blk, hal£.q«(l«a)-l»l; 

for(blk«0;blk<4;blk**) { 
int dacaaneM(blk]« 

mag.levelsabs (daca) >>q; 

1 e V [ b 1 X ) sneg i £ ( dac a<0 . mag.leve 1 } ; 
pro { blk ) 3 ( lev CbiX] «Q} +iial£.q; 

) 

/• Function Name: GueasQuanclze 

• Description; Estimace threshold quantiser value 

• Arqunents: new, old - image blocks 

• q - q weigiicing factor 

• Returns: estimated q_consc 

V 

float GuessOuantize ( int newr4].in;: old(4].floac q) 

{ 

inc blk; 

floac qt_ma3(s0.0; 

for{blk=0;blk<4;blk<^•^) ( 

inc i. dacasabsln«w(bIk3-old{blk] ) ; 
floac qc; 

CorUsO;dacal«0;i^^) daca»3l; 

if (i>0) i—; 

qca(( (3«i)-l)»l)/a; 

qt.maxBq[C.jnax>qt ?qc,jBax :qt ; 

} 

recum(qt.jnax) ; 

) 

/* runccion Name: Int&icode 

• Description: Write a inceger co bic file 
Ar^uTuencs: lav - integer to wr.ce new signed 
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Engineering : K.icsCode : CompPict : KlicsEnc .c 
bits - no of bics 

• / 

void I." t Encode { inc lev, in- Dics.fiuf bat) 

( 

Old versicn 
ir.c 

for(i = bics-l; ;> = 0; { 

if (levitl<<L)( buf .set lbu£ ) ; 
buf^winc I buf ) ; 

) 

•/ 

/• New version 

inc i, magsabs ( lev) : 
Boolean 9ign=lev<0; 

it (l<<bics-l <= mag) mag= ( l<<bics -1) - 1; 
It (sign) buf.sec (bu£] ; 
bu£_winc I buf) ; 

for(ial<<bic«-2;i!s0; i>>«l) { 
if (mao&i) buf.sec ibut ) : 
buf_winc (buf ) ; 

/• Hardware contpatable version: sign mag ( lsb->msb) •/ 
inc i, magaabs ( lev) ; 
Boolean sign>lev<0; 

if (l«bics-l <= mag) mags ( l<<biC5-l ) -1; 
if (sign) buf.sec (buf ) ; 
buf.winc (buf) ; 

£or(ial;ii=i«bics-l;i«rl) { 
if (magfci) buf.aec (buf ) ; 
bu£_winc(bu£) ; 

) 

) 

/* Function' Name: HuffEnccdaSA 

• Description: Write a Huffman coded integer to bit file 

• Arguments: lev - integer value 

• Returns: no of bita used 



void Huf£ Encode ( int lev, Buf buf) 

int level =abs( lev) ; 

if (levei>l) bu£_set(bu£i ; 
bu£_winc(bu£) ; 

i£Uevel>2 II level-sl) buf.set (buf ) ; 
buf_winc (buf ) ; 
if { level <sO) ( 

if (lev<0) buf_set(baf); 

buf_winc(buf); 

if (lev«l>2) ( 
int i; 

for (is3: i< level ; i 1 ( 
bu£.winc(bu£} ; 

) 

buf.set (buf ) ; 
bu£_wincibu£) ; 
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^ Engineering: KlicsCoderConipPic: : KlicsEnc.c 



)•/ 

/ • New version * / 

int level 34b3 i lev) , i; 

if (levellrO) buf_s«c (buf ) ;. 
fcu£_winc (but » : 
if (level:=0) { 

i£ (lev<0) bu£_a«c(bu£) ; 
bu4.winc(bu£) ; 
i£ (lev€i<8) { 

while tl<lev«l--) 

bu£.winc(bu£) ; 
buf.set (bu£l ; 
bu£_winc <bu£) ; 
) else ( 

for(is0;i<7; i**) 

bu£.winc(bu£) ; 
level-38; 

for ( i«l<<6 ; i I aO; i>>»l) ( 

i£ (lev«14i) bu£.3ec(bu£) ; 
bu£_winc(bu£) ; 

) 

) 

} 

} 

Funccion N«m: KlicsEChaxmel 

* Descripcion: Encod« a channel of image 

* Argumenca: arc - source channel memory 

* dat - destination meinory (and old Cor videos) 

* OCC3. lire - octaves of decomposition and image dimensions 

* nonnala - MVS weighted aomals 

Ipfjbita - no of bita for LPP integer (image coding only) 



void KlicsEncif(ahort -arc, short • da t. int octs,int sife[21,int chreshfS], int ca 

int octt, mask. y, aub. tnp, step*2«octs. blkC41 , modef41, ns, no, base, 
int addr(4I. new(4K oldt41, pro(4), levi41, zeroCa] a(0. 0, 0, 0 ) ; 
Boolean nzflag, noflag, origin; , 
int bitmaaJc»-l«kle->se<ih,preci sion-kle->£nBli. quant izer(O) -If 

Buf bu£3&kle*>bu£; 

tor (y»0;y<3ire(l] ;y*=step> 

ror txsO:x<sizeCO} ;x4-9step) 

ror{sub3 0;sub<4;sub4'-«-) ( 

mode [ oc t sect 3 - 1 ) abase jnode ; 

if {sub«»0» modeloctsocts-ll !• M.LPP; 

ma3ks2<<oct; 

do ( 

Ge t Addr ( addr . X . y » sub , oc t , a i z e « ma a k ) ; 
svitch(mode(octl ) ( 
case H^VOZO: 

OetOata f addr « old, dat ) ; 

if (Blktero(old)) mode(oct)aH.STOP; 

elae ( Do2ero(addr*dst.mode,oct) ; ) 

break; 
caae M.SQIDIH.STZLL: 

GetOatataddr.new, arc) ; 

nzsDecideCnew) ? nz£lagsn2<schre8h[octs*oct 1 ; 

if (nrflag M Quant ize( new. zero, pro, lev. kle->fr!nh. quantizer locts-octj ) 
'3etDats(addr,old.'3st ) r 
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^..Engineering; KiicsCode:CompPict : KlicsSnc,. c 

OUZero(oId)) [ 
TokenO; 

mode(octlsM_STOP; 
; else { 

ToKenl; ToKenl: 

Do ie r 3 ( addr , ds t , mode . occ) ; 

1 

• else [ 

Tolceni: TokenO; 

DoX £ e r { addr . pr 0 . lev . ds t , mode , oc t . M_SEND i M.ST I LL . bu £ ) ; 

breaJc; 
case M.SEND: 

GecOacat &ddr, new. src) ; 
GecDaca( addr. oid^dst } ; 

nz=Decide(newi ; n2clag=n2<athreshtocns-occ J ; 
if (Bl)cZero(old) ) { 

if inzfiag II Quantize (new. zero, pro. lev. kle->frnh. quant izer [octs-o 

TokenO ; 

mode(occ) =M_STOP; 
) else ( 

Tokenl: TokenO: 

DoXfer(addr,pro. lev,dsc.mode.oct,M_SENDIM_STILL.buf » ; 

) 

) else ( 

inc oz=Decide(old) . noBDecidfiO«lca(new. old) : 

Boolean mociona tnz^oz) >>occ <s no; /• motion detect ion •/ 

no=D«cideDeXtA(new, old) ; nof lag«no<-conparefocts-oct ) ; 

i£ (dnoflag II motion) kk inzflag) { /'was »no£lag kk \mtl 
it (OuAntize<new.origin?zero:old,pro. lev. kle->£rTnh. quantizer (o 
Toksnl; Tokenl; ToksnO; 
Dozerotaddr.dscmode. oct) ; 
) else ( 

if (origin) ( 

Token!; TokanO; w 
Doxi e r ( addr . pr o . 1 e v , ds t . mode . oc c . M_SE»D I m_sti ll , bu £ ) ; 
} else { 

Tok«nl; Tokenl; Tokenl; 

DoX£ert addr, pro, lev.dst.r?iOde.oct.M_SEN0»buf ) ; 

) 

) 

^ * it ((motion n origlni kk nzflag) ( /• was origin kk nz£la 
Tokenl; Tokenl; TokenO; 
DoZero ( addr . dsc , mode . oct ) ; 
) else ( 
TokenO; 

mode(octJsM_STOP; 

) 

) 

) 

break; 
case M.STIIX: 

GetOata ( addr « new . src ) ; 

nz»Decide(new>; nz£lag=n2<schreshfocc3-occ I ; . ^^.^^^ m 

if (nzflag II Ouantizelnew. zero. pro. lev. klG->£rmh. quantizer (oct a- oct] ) 

TokenO : 

mode (oct ] sM.STOP; 
) else ( 
Tokenl; 

Dc:cf er t addr . ^ro . la-.Mist . .riode .z'.t, M.srrLL. bu. t ; 
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Engineering: KIicsCcce:Corr.pPicz : Ki ic3£nc . c 

1 

break;' 
case M_L?F)M_STTV-: 

GecDacaiaddr. new, srci ; • 

QudntazeLPF(new, pro, lev, kle->Crmh.quanci2er[0 ] i ; 
Veri£yDaca{ LeY(OI , bicmask, cmp) ; 
VerifyDaca{ i*v( I j . bicmask, cmp) ; 
VerifyDaca ( lev(2 1 , bicmask. cmpl ; 
veri£yDaca ;levf31 .oicmasx.ciiv) : 

lntEncLev( lev, kie->3eqh. precision- kie->fnnh. quantizer ( 0 ) , buC) ; 
PucData{addr,pro«dsc) ; 
mcde(oct)=M_OUIT; 
break; 
case M_LPPIH_SEND; 

GetDaca (addr^new. arc) ; 
GecDdcaiaddr,old»dsc) ; 

no=D«cidcD€lta (new. old) : nof lag»no<=conpare{occs-oct ] ; 
if (nof lag) ( 

TokenO ; 
) else ( 

Tokenl; 

Quantize (new, old. pro, lev. If le->£nnh. quant izertO] ); . 
Huf f EncLev ( lev , bul ) ; 
Pucoaca(addr,pro,dst ) : 

) 

mode{occl=M_QUlT; 
break; 

) 

swicch(inoda[occ] ) ( ' ^ 

case M.STOP: * 

S copCounc era (mode, occ r mask, blk, x,y, occs) ; 

break; 
caae K.QUIT: 

break; 
detaulc: 

Do%mC oun c e r 5 1 mode . occ . ma sk • blk ) : 
break; 

■ ) • 
} while {mode[octl !=M_QaiT) ? 
) 

id Klic3EncUV( short -arc, short 'dscint octs.int 3ize(2],int threshlS). inc 

inc occ. mask. x. y, X. Y, sub, tmp, stepa4«octs. blk(4], modef4), nz, 1 
mc addx(4}. new(4], oXd|4 ) . pro(4 ) , lev(4), zero(41*(0. 0, 0. 0) ; 

Boolean nzflag, notlag, origin; . , 

inc bitmaak* -l<<kie->«eqh.preci3ion-kle->fnnh. quantizer [0 J - L; 

Buf buf «&kle->buf ; 

for(y=0;V<3izetl] ;Y**step) 

for (X30;X<aize(0] ;X^astep) 

£or(yaY;y<3ize[l] && y<y*scep;y*»step»l) 

for(x*X;x<3izeC03 £6 x<X*3tep;x+=stop»l) 

for(subsO;5\ib<4;3ub**) { 

mode(oct=oct3-ll aba3«_niod«; 

if (3ub=«0) tnodeCoct»ocC3-ll i= M.LPF; 

maska2<<ocC; 

do { 

GetAddr(addr,x,y, sub. oct. size. mask) ; 
switch(inode(oct) ) ( 
case M.VOIO: 

G9tDaca(addr.old.dst) ; 
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Engineering: Kl icsCode : Con^pPicc : :<lirsEnc, c 

i! (Bliclerotold) ) modeioct ] =M_STCP: 
else [ DoZerotdddr ,ciSw.rTK:de,occ ; ; ) 
break; 
case M.SENDtM.STILL: 

GecData ( addr. new, srci 

nr =DecLde (new) ; nzf lag=nz<=chresh(occs-ocz 1 : 

if tnzrlag M Ouantizetnew. zero, pro. lev, kle->crr\h.qudncizef (octs-occl ) 
GetDacaladdr.oid.dsc) ; 
if (BIkzerooid) ) ( 
TokenO; 

modefoccl-M.STOP; 
} else { . 
Tokenl; Tokenl: 
DoZero ( addr . dsc . mode . occ ; ; 

1 

1 else { 

Tokenl; TokenO; 

DoXf er ( addr . pro , lev . dsi , mode, ocz , M.SEND I M.STILL. buf 1 ; 

) 

break: 
case M.SEND: 

GecDaca(addr,new. src) ; 
GecData < addr. old. dsc ) ; 

nzaDecide mew) ; nzf lag=nz<=thresh(occs-oct 1 ; 

if (BlkZero(old) ) ( . - 

if inzflag II Ouant ize (new, zero. pro. lev. kle->£rmh.quancaier (octs-o 

TokenO; 

modeloctlsM_STOP; 
) else { 

Tokenl; TokenO; 

DoXl er ( addr . pro . lev . dst . mode . occ , M.SEND I M.STILL. but ) ; 

) 

) else ( 

int otsDecidefold) . no=OecideDelca(new. old) ; 

Boolean motion* <nz+oz J »occ <« no; /• mocion dacection •/ 

nosDecideDeltainev.old) ; no£lagano<*coinpkre (occs-oct J ; 

origin=nz<ano; ^, , 

i£ (dnoflag II motion) &6 iniflag) ( /• was inoflag W inzfl 
if (Ouan»:ize<new,origin?2ero:old.pro. lev. kle->f rmh.cjuancizer [o 
Tokenl; Tokenl; TokenO; 
DoZexo ( addz . dsc . node . Oct ) ; 
} else ( 

i£ (origin) ( 

Tokenl; TokenO; , w ^» 

DoXf er'. addr, pro. lev. dst, mode. oct.M.SENDIM_STILL.buf) ; 

1 else ( 

Tokenl; Tokenl; Tokenl; 

DoXtar ( addr . pro . lev , dst . mode . oct , M.SSKO, but ) ; 

■ > 
) 

* ^if ((motion II origin) 6& nzflag) ( /•was origin fct nxfla- 

Tokenl; Tokenl; TokenO; 
DoZero( addr. dst. mode. OCC) ; 
) else ( 
TokenO; 

mode {oct )»M,STOP; 

) 

) 

) 

break: 

-rase K.JTIIL: 
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^ Engineering : KlicsCode: CcmpPicc : Kl icsEnc . c 
C«^D«ca< addr. new, src; ; 

nz»D«cid9 i Mw) ; nzf lag»n2<«cr.reshfoccs-oct 1 ; 

if (ntflag II Quantize (new, zero. pro. lev. Jcle->frmh. quantizer (occ 5 -oct 1 ; 
TokenO ; 

mode [ oct ) aM.STOP; 
/ else ( 
ToJcenl; 

DoXf er (addr.pro, lev, dat. mode, occ,M_S7ILL,bu£) ; 

) 

break; 
case M_LPriM_STILL: 

GetData ( addr . new, arc) ; 

OuantizeLPP (new, pzo. lev, kle->fnnh.quanti2er[0I ) ; 
verifyDaca( iev(0} ,bitraa3k, tnip) ; 
verifyOaca(levCl),bitinaak,utip) ; 
verL£yData(lev(2] .bicmask, tmp) ; 
verifyData ( levC3 J , bitmask, tmp) ; 

IntEnctjev( lev, kle ->seqh. precis ion- kle->£nnh.quanc iter (0) ,bu£) ; 
PutData ( addr , qro< due ) ; 
roodeloctJ»K.QOIT; 
break: 
case M_LPF1M_SEND: 

GecDac a ( addr . new, src ) ; 
GecOacaladdr .old.dat) ; 

noaDecideOelta(new,old) ; nof iaysno<«cocnpare(octs-occ J ; 
it (noflaa) ( . 

TokeaO ; 
} else ( 

Tokenl; 

Ouantize<new,old,pro,lev,kle->£rTnh.quantizerlon : 
Hu££EncLev(lev,bui) ; 
PutDat a ( addr , pro, dst ) ; 

) 

modeCoctIaH.QUIT; 
break; 

) 

switch (mode [oct ] } { 
case M.STOP: 

StopCounters (mode, oct,maflk.blk,x.y,octs) ; 

break; 
case M.QUXT: 

break, - 
default: 

DownCounters ( mode, oct, mask. blk) ; 
break. - 

) 

) while (mcde[oct) 1=M.0UIT); 
) 

) 

/• index to ouant and vice versa •/ 

#de«ine i2q(i) { float) i -HI STCDELTX/ (float )HISTO , 
•define q2i«5) Fix2Long(X2Fix(q* (float )HISTO/ HISTO.OELTA) ) 



Function Name: LookAhead ' 

Description: Examine base of tree to calculate new quantizer value 

Arguments: src - source channel memory 

dat - destination memory (and old for videos » 

octs, size - octaves of decomposition and image dimensions 

norms - base HVS weighted normals 

Returns: calculates new quant 
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-Old UooXA^-.eadt shore -src. short -dsc . :i6ac norms ( 5 ! ( 3 1 . KUcsE kle ) 

X y. sub. index. size[2,l = {'xle->seqh.5eciueace.5Ue[C].kle->3eqh.seqr:en 

chresh{HIST01. quacc [HISTO] , cargec; 
int aewl4l. oldl 4 1 . addr (4 1 , zero [ 4 ] = { 0 . 0 , 0 . 0 I ; 

tloac -*janc; 

for iindexsO;index<HISTO; index*--") ( 
chrashl index] =0; 
ciuactlindexl«0; 

} 

for(y30ry<sire(ll ;y*«2«octs) , 
for(x=0;x<sizet03 ;x+=2«occi) 
CortsutisL; sur)<4;sul>i-*) { 

floac q^chresh; 

inc nz. no, oz. blk; 

Boolean ozflag. origin, motion; 

GetXddr(addr,x.y.3ub,octa-l*size.l<<octs) ; 
GetDataladdr.naw.src) ; 
Getoatataddr.oid.dflC) ; 
ntsDecidoCnew) ; 
ozsDecide{old) ; 
nosDecidoDeXta(n«w.old) ; 
orCXao5»cXe->encd.incra I I BlkZeroiold) ; 
origin=nz<sno; 

motion* tnz*o*)»oct« ^ -mfM. 

a.thra9ha(f loatinz/OecideDoubleinormsUJ til ' » 

it tozflag M origin) ( „«™riiron- 
float qc«GuesaOuantiie(new.2ero,norw«liI loj ) . 

ci_thr«Bhaa.chreah<qt 7q.thresh : qt ; 

^ *^float qt=GuessOuantiz« (new, old. norms UMOl ) ? 

<i:.threah«q_thre8h<qt ?q.thre9h : qt ; 

it ( Imotion) ( , , , r-i i ^ . 

qta< floac )no/DecideDouble (norms 1 11 [2| ) . 

q.chreshsq_thre5h<qt ?q.thxe9h : qt ; 

) 

) 

indexsQ2i (q^threah) ; . 
Index. index^O 70: index>HISTO-l?HISTO-l : xndex: 
thresht index) 

for tindex*HISTO-l;index>.0; index--) , .„rt^^,^uTCTo-l'0:quact (index*!] ) ; 
quact(index)»thresh(indexl» index* (indexasHISTO i.w.quai- i 

/• buffer must be greater than bfp.in ««ter this frame •/ 

iSil^li^uiexKHISTO 4& quactlind«x)/index>target) index**; 
quant" i2q ( indax ) : 

)cle->«ncd.citv.quant.|kle.>e^^^^ jorvard and reve 

kle->eiicd.cnp^quanc«i2q( { index«q2HXie >eiica. w«*#^^ 

kle->encd.crevquactrq^iact i Indexl / ( index«0? I : index) ; 

) 

/♦ F>2nction Name: BaseNormals 
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• OescripCLon; Calculacea base HVS weighced normals 

• Arg\aT\«nts: noma - scorage Cor nor7T\ais 
Recurns: weighted normals 

•/ 

vcid 3aseNorr-aLs( cLoac norms [ 51(3] . KlicsE kit) 

flcac base.norm[ 3 1 = ( 1 . 0 , kle->encd. chreah. kle- >encd. compare } ; 
inc norm* oct; 

for {occ=0;oct<5; oct+*i 

for ( norms 0;nonn<3;nonn**) . i . , #i «... ^ , i ^^wi 

norma [occ ) [nonnj .baae_nonn(norml • kle ->«ncd. base [oct ) ( f loat ) 1 1«K1 

) 

/• Function Name; Normals 

• Description: Calculates HVS weighted normals a quant 

• Arguments: norma - storage £or normals 

• Recums: weighced normals and t-PF bics 

void HormalsCfloat base_nonns(51 (11 , iat threshtS] , inc cont«re|5] . JClicsE kla) 

( 

int oct, i, norm; 

£or(oct»0;oct<>kle->seqh.octavest01;oct**) ( «,^„cn. 
nonn«Fix2Lontf (X2Pix (basa^orms loot ] (01 •kle->encd. tmp.quanc ) ) . 
norm»norm< 1 7 1 : norm; 
for(i=0;0!a<norm4-3) ;ii"*) 

nozm*nom>>l; 
switchfnorm) ( 

case 1: . , , . 

kle->£xwh. quantizer (octl«i; 

break; 

case 2: . , . , 

kle->£xmh, quantizer (oct) «x-fl; 

break; 

case 3 : 

case 4: 

kle->f rmh. quantizer (octl=i+2; 

ihresh[oct]=Fix2Long(X2Fix(DecideDouble(ba3e_norms[<^tl(l)*W^^ 

conpare ( oct 1 =Fix2Long (X2Fix ( DecideDouble (base_norma ( oct ) C 2 ] •kle->encd . .mp.- 

ile->trmh.quantizer(0)-kle.>trtt*i.quantizer(01<3?3:kle->£rmh^ 

/• minunum 4 bits ot quanc for lp£ due to dynamic range problems / 

Boolean KlicsFlags(KlicsE kle) 



Boolean skip«£alse; 

kle- >encd . bu£ £er- « kle->encd. bp£.in; 

kle->frmh,flags«0; 

if (kle->encd.bu£fer<0) 

kle->encd.buf feraO; 
if tkle->encd. intra* 

kle->fxmh. flags l» KKICINTRA; 

^^"if (skip.kle->encd.buf.sv && kle->encd.baf fer>-kle->encd.buf.siae) 

kle->frmh. flags l» KFH.SKIP; 
return (akip) ; 
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Engineer ing;K:;.csCoee:CompPic: : KUcsEnc. r 



" runc-icn Natne; KlicsEncode 

Description: Encode a trame Crcm YUVideizrans termed image 

Argujnencs; src - source image (si 

] dsc - cransfcrmed destir.acion memory (and old for videos) 

long KUcs£ncodet shore -srctJl. shore •d3cC3], KlicaE kle) 

{ 

^loac basc.normaCS) [31; 

int channel. chresh(5 3. conparetS); 

Bu£ but =4icle->bu«; 



buf.winic (bu£) ' 
if tKlicsf iags(<le) ) 

kle->£rmh. lengcfisO; 
else ( 

fori channel >0;channel<)cle->3eqh. channels; channel**) ( 

inc Si2e(2)s{kle->segh.sequence_sx2e(0)»<channels=0?0: Jcle->9eqh.s 
lcle->se<ih.se<7uence.sizefl)»(channel»»0?0:kle->aegh. au. 
areasaizetO) 'Sired 1 . occs=Jcle->seqh. octaves (channel =sO?0: 

switch I )cle->seqh. wave lec ) ( 

case WT_iiadr; 

HaarForward( src (channel ]. aize, occs) ; 
break: 

case WT.Daub4: 

Daub4FotVardtsrc(channelJ .size.occs) ; 
break; 

) 

) 

BaseNormals (base^orma, kle) ; 
if (kle->encd.auco_g t4 !kle->encd. intra i 
LookAhead ( arc ( 0 1 . dst ( 0 J . baae^orms . kle ) ; 

else 

kle* >encd . tirp.quant «kle*>encd. quant ; 
Normals (base^orma* thresh, conpa re, kle) ; 
for (channel«0;channel<kle-pseqh. channels; channel**) ( 

int sizeC2} a(klQ->seqfa.sequence.sizefO} » (channelssO?0: kle->segh. s 
kie->secjh. sequencers «2e (I) >> (channel = 3070 : kle->seqh. sub_3a» 
octsakle->seqh.octaveslchannel«aO?0.:lJ ; 

if {kle->encd. inert) 

KLZCK0(d3C (channel] , size(0] *sizeti] ) ; 
if (channel==Oi Klics£rcY(src(channelJ .dst (channel) ,occs, size, thresh. c 
else KlicsEncav( src (channel) , dat (channel] , nets, size, thresh, con^are. )cle 

bu£_flush(bu£) ; 

kle->£rTnh.length«bn£_size(buf ) ; 
Kle->encd.bu££er*akle->£nnh. length; 
i£ ( !kle->encd, intra) 
^ kle->encd.prevbytesskle->fnnb. length; 

return (kle->£xxnh. length) ; 

) 
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Engineering; Kli'csCode : CompPicc : KiicsHeader . h 



t> Copyright 1993 KLICS Limiced 
All righcs reserved. 

Written by: Adrian Lewis 



Sequence and frame headers tor Klics-Encoded files 
High byte first 



typedef struct ( 
unsigned short 
unsigned char 

) KlicsHeader; 



deacription.length; /* Fixed 
ver3ion^uinb«rt2) ; /• Fixed 



cypedef stnict ( 

KlicsHeader head; 

unsigned short sequencers i le t3 1 ; 



unsigned char 

unsigned char 

unsigned char 

unsigned char 

unsigned char 

unsigned char 
} KlicsSeqHeader; 

typedef struct { 

KlicsH«ader head; 
unsigned long 
unsigned long 
unsigned char 
unsigned char 
unsigned short 

} KlicsFran^Header; 



channels; 
sub.sainple(2] ; 
wavelet; 
precision; 
octaves (2] ; 
reserved (3 3 ; 



length; 
f raxie^\imber; 
flags; 

quantizer (5] ; 
reserved; 



/• Fixed 
/• Source 
/• Source 
/• Source 
/* Source 
/• Source 
/• Source 
/* Fixed 



/* Fixed 
/• Calc 
/* Caic 
/• Calc 
/• Calc 
/• Fixed 



- Size of this or parent struc 

- version and revision numbers 



Si^e and version of this str 
CAiminance dimensions and num 
Number- of channels: 3 - Yuv, 
UV sub-sampling in X and Y d | 
Wavelet used: 0 * Haar. 1 - 
Bit precision for trans fom 
Number of octaves y/uv traaxii 
Reserved for future use */ 



Sise and version of this str 
t^ength of frame data (bytes) 
Frame number intended for se* 
Bitfield flags: 0 - fran sk 
Quantiser shift values (octav 
Reserved for future use */ 



#def ine KFH.SKIP 
i*define KFH. INTRA 



0x1 
0x2 



loplementation notes : 

QuickTime Must have KlicsFrameKeader. length set to a valid number 
Sun Must have KiicsScqHeader in data stream 

Possible developments: 

K^icsFrameHeader .quantizer 

Currently contains shift rather than step-site 

Different values for UV and GH,HC,GG sub-bands are not currently suppo 
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=^ngineering: Kl ^ csCode : Klics Codec : Xi icsEncode . r 

• KlicsEncode resource file 

• / 

* include "Types. r* 
finciude 'Mpwrypes-r' 

• include ' L-naaeCodec. r • 

/• 

KUcs Compressor included into the applications resource file here 

•define JclicsCodecFormacName •Klic3' 
*de£ine klicsCodec Format Type "klic 



This structure defines the capabilities of the codec. Thare will 

probably be a tool £or creating this resource, which measures the perf ormajice 

and capabilities of your codec. 



resource 'cdci* (129. 'Klics Codeclnfo- . locked) 
klicsCodecFomatName. 
1. 
1. 

0, 



name of the codec TYPE ( 
version */ 
revision */ 

who made this codec */ 



da 



codec InfoDoes32 IcodecInfoOoeaS I codecinf oDoesTen^ral. 
codecInfoDepch24 IcodeclnfoSequenceSensicive, 
100. 
100, 



0, 

0, 

0, 

0, 

32. 

32. 

C. 

0, 

0 



Toral. /* depth and etc suppo 
/* which data rormacs do we un- 
/* compress accuracy (0-255) ( 
/• decompress acctiracy (0-255) 
/* oiilllsecs CO compress 320x2 
/* millisecs co decompress 320. 
/* con^reasion level (0-255) ( 

/• minimum height •/ 
/• minimrom width •/ 



) i 



resource 'thng* (128. 'Klics Compressor* . locked) { 
c ompr e s s o rComponentType . 
)cl icsCodecf ormatType . 

'klic. 

codecinf oDoe832 1 codecInfoDoesS Icodeclnf oOoesTemporal . 

• cdec * . 
128. 

• STR • . 
128. 
•STR • , 
129. 

• ICON * . 
126 

); 



resource 'STR * (1281 ( 
'Klics Compress' 
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Engineering:KliCsCode: Klics Cociec: Kiicfetnccde . r 



esource • STR * ( 1291 f 

'Wavelec cransform & mult iresoluc ion tree based coding scheme* 
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engineering : KlicsCoce : Kl ics Codec : KlicsDecode , 
:<lics0eccde resource ::ie 



» include 'T'/pes.r' 
■inciude 'MPXTypes . r " 

• tncluda 'I.TkageCodec.r' 

• KUcs Compressor included into the applications resource file here 

•define klicsCodecForraatName "Klics* 

• define JclicsCodccFormatType 'klic 



This structure defines the capabilities o£ the codec. There will 

probably be a cooX Cor creating thi3 resource, which measures the perConnance 

and capabilities of your codec. 



resource 'cdci' (129, 'Klics Codeclnfo- 
kl icsCodecFormatNane, 

i! 

'klic 



locked) { 



/* naae of the codec TYPE ( da 

/• viersion •/ 

/• revision •/ 

/• who made this codec •/ 



codecIn£oDoes32 lcodecIn£oOoefll6tcodecInfoDocs8 IcodeclnfoDoesTetnporallcodecZnfo 



codecinf oDepch2 4 1 codecXnf oSequenceSens i c i ve . 

100. 

100. 

0. 

C. 

0. 

c. 

32, 
32, 
C. 



/* which data formats do we un- 
/• cowpresa accuracy (0-2551 { 
/* decompress accuracy (0-255) 
/* miXlisecs to compress 320x2 
/* millisecs to decosipress 320 
/* conprecs ion level < 0-255) ( 

/* mininnun height */ 
/• miniioun width •/ 



resource 'thrg' (130, 'Klics Decoinpressor- . loc)«ed) ( 
deccmp r e s s o r C onponent Type . 
k 1 i c sCodec F orma t Type . 

\)clic'. 

ccxjecinf oDoe832 I codec XnfoOoes 16 1 codec XnfoOoesS t codecinf oOoesTenporal i codecinf o 

0. 

' cdec ' . 

128, 

' STR * , 

130. 

'STR 

131, 

•ICON*. 

130 

1; 



resource 'STR ' '130) { 
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CLAIMS 

WE CLKtH: 

1. A method of transforming a sequence of input 
digital data values into a first sequence of transformed 
5 digital data values and of inverse transforming a second 
sequence of transformed digital data values into a sequence 
of output digital data values, said sequence of input 
digital data values comprising a boundary subsequence and a 
non-boundary subsequence, comprising the steps of: 
10 running a number of said input digital data 

values of said boundary subsequence through a low pass 
boundary forward transform perfect reconstruction 
digital filter and through a high pass boundary 
forward transform perfect reconstruction digital 
15 filter to produce a first subsequence of said first 

sequence of transformed digital data values, said 
first subsequence of said first sequence of 
transformed digital data values comprising interleaved 
low and high frequency transformed digital data 
20 values; 

running a nuiaber of said input digital data 
values of said non* boundary subsequence through a low 
pass non-boundary forward transform perfect 
reconstruction digital filter and also through a high 
25 pass non-boundary forward transfora perfect 

reconstruction digital filter to produce a second 
subsequence of said first sequence of transformed 
digital data values, said second subsequence of said 
first sequence of transformed digital data values 
30 comprising interleaved low and high frequency 

transformed digital data values, said low pass 
boundary forward transform perfect reconstruction 
digital filter having a fewer nuatoer of coefficients 
than said low pass non-boundary forward transform 
3 5 perfect reconstruction digital filter, said high pass 

boundary forward transform perfect reconstruction 
digital filter having a fewer number of coefficients 
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than said high pass non-boundary forward transform 
perfect reconstruction digital filter; 

converting said first sequence of transformed 
digital data values into said second sequence of 
5 transformed digital data values/ said second sequence 

of transformed digital data values comprising a first 
subsequence of said second sequence of transformed 
digital data values and a second subsequence of said 
second sequenqe of transforaed digital data values; 

10 running a number of said first subsequence of 

said second sequence of transformed digital data 
values through an interleaved boundary inverse 
transform perfect reconstruction digital filter to 
produce at least one output digital data value; 

15 running a number of said second subsequence of 

said second sequence of transformed digital data 
values through a first interleaved non-boundary 
inverse transform perfect reconstruction digital 
filter to produce output digital data values; and 

20 running a number of said second subsequence of 

transformed digital data values through a second 
interleaved non-boundary inverse transform perfect 
reconstruction digital filter to produce output 
digital data values^ said output digital data values 

25 produced by said interleaved boundary inverse 

transform perfect reconstruction digital filter, said 
first interleaved non-boundary inverse transform 
perfect reconstruction digital filter, and said second 
interleaved non-boundary inverse transform perfect 

3 0 reconstruction digital filter comprising a subsequence 

of said output digital data values of said sequence of 
output digital data values. 

2. The method of Claim 1, wherein said low pass 
boundary forward transform perfect reconstruction digital 
35 filter has X coefficients and wherein said low pass non- 
boundary forward transform perfect reconstruction digital 
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filter has Y coefficients, Y being greater than X, said X 
coefficients of said low pass boundary forward transform 
perfect reconstruction digital filter being chosen so that 
said low pass boundary forward transform perfect 
5 reconstruction digital filter outputs a transformed digital 
data value Hq when the low pass boundary forward perfect 
transform reconstruction digital filter operates on input 
digital data values IDq-IDx-i adjacent said boundary, said 
transformed digital data value Hq being substantially equal 

10 to what the output of the low pass non^boundary forward 
transform perfect reconstruction digital filter would be 
were the low pass non-boundary forward perfect 
reconstruction digital filter to operate on IDq-IDx-i ^® 
well as Y-X additional input digital data values outside 

15 said boundary ; said additional input digital data values 
having preselected values. 

3. The method of Claim 2, wherein Y-X-1, wherein 
there is one additional input digital data value ID.i/ and 
wherein ID_i is preselected to be substantially equal to 

20 IDq. 

4. The method of Claim 2, wherein Y-X=l, wherein 
there is one additional input digital data value ID.^, and 
wherein ID.j^ is preselected to be substantially equal to 
zero. 

25 5. The method of Claim 1, wherein said sequence of 

input digital data values is a sequence of digital data 
values associated with pixels of either a row or a column 
of a two dimensional image, said boundary of said sequence 
of input digital data values corresponding with either a 

30 start or an end of said row or said column. 

6. The method of Claim 1, wherein said sequence of 
input digital data values is a sequence of digital data 
values associated with an audio signal. 
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7. The method of Claim 1, wherein said low and high 
pass non-bdtlndary forward transform perfect reconstruction 
digital filters are forward transform quasi-perfect 
reconstruction filters which, have coefficients which 

5 approximate the coefficients of true forward transform 
perfect reconstruction filters, 

8. The method, of Claim 1, wherein said low and high 
pass non-boundary forward transform perfect reconstruction 
digital filters are both four coefficient quasi-Daubechies 

10 filters the coefficients of which approximate the 

coefficients of true four coefficient Daubechies filters. 

9. The method of Claim 8^ wherein one of said four ' 
coefficient quasi-Daubechies filters has the coefficients 
11/32, 19/32, 5/32 and 3/32 independent bf sign. ^ 

3-5 10. The method of Claim 1, wherein said low pass non- 

boundary forward transform perfect reconstruction digital 
filter is a four coefficient quasi-Daubechies filter H of 
the form: 

20 n being a positive integer, IDQ-IDnj being input digital data 
values, m being a positive integer, IDq being the first 
input digital data value in said sequence of input digital 
data values, and wherein said low pass boundary forward 
transform perfect reconstruction digital filter is a three 

25 coefficient digital filter of the form: 

Hq = alD.j + bIDQ + cID^ - dID2 

ID.^ being a predetermined input digital data value outside 
said boundary and having a preselected value. 

11. The method of Claim 10, wherein said high pass 
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' non-boundary forward transform perfect reconstruction 
digital filter is a four coefficient quasi-Daubechies 
filter of the form: 

> ■ ■ ■ 

5 n being a positive integer, and wherein said high pass 
boundary forward transform perfect reconstruction digital 
filter is a three coefficient digital filter of the form: 

Gq = dID.2 + cIDq - bIDi + alDj 

dlD^i having a preselected value. 

10 12. The method of Claim II, wherein: a + b + c - d is 

substantially equal to 1, wherein a - b + c + d is 

substantially equal to 0, and wherein ac - bd is 

substantially equal to zero. 

13. The method of Claim 12, wherein: a=ll/32/ 
15 b=19/32, 0=5/32 and d=3/32. 

14. The method of Claim 11, wherein said interleaved 
boundary inverse transform perfect reconstruction digital 
filter is a two coefficient digital filter of the form: 

ODo = 4(b-a)Ho + 4(c-d)Go 

20 wherein ODq is an output digital data value of 

said secjuence of output digital data values, wherein Gq is 
the output of said high pass boundary forward transform 
perfect reconstruction digital filter when the high pass 
boundary forward transform perfect reconstruction digital 

25 filter operates on input digital data values IDq, ID^ and 
ID2 adjacent said boundary, and wherein Hq is the output of 
said low pass boundary forward transform perfect 
reconstruction digital filter when the low pass boundary 
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forward transform perfect reconstruction digital filter 
operates oft input digital data values IDq, ID^ and ID2 
adjacent said boundary. 

15. The method of Claim 14, wherein one of said first 
5 and second interleaved non-boundary inverse transform 
perfect reconstruction digital filters is of the form: 

Dsn+l = 2(cH„ - bG„ + aH„^i + dG^^^) 

n being a non-negative integer, and wherein the other of 
said first and second interleaved non-boundary inverse 
10 perfect reconstruction digital filters is of the form: 

I ■ 

^2n^2 ^ 2(-dH„ + aGn + bH„^i + cG„^i) 

1 

n being a non-negative integer, wherein H„, G^, H^^^ and G^^^ 
comprise a subsequence of said second sequence of 
transformed digital data values. 

15 16. The method of Claim 1, wherein said low pass non- 

boundary forward transform perfect reconstruction digital 
filter is a four coefficient quasi-Daubechies filter having 
the coefficients: 11/32, 19/32, 5/32 and -3/32, and wherein 
said high pass non-boundary forward transform perfect 

20 reconstruction digital filter is a four coefficient quasi- 
Daufaechies filter having the coefficients: 3/32, 5/32, - 
19/32 and 11/32. 

17. The method of Claim 1, wherein said low and high 
pass non-boundary forward transform perfect reconstruction 
25 digital filters are chosen from the group consisting of: 
true six coefficient Daubechies filters and quasi- 
Daubechies filters, the coefficients of the quasi- 
Daubechies filters approximating the coefficients of true 
six coefficient Daubechies filters. 
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IS* The method of Claim i, further comprising the 
steps of: 

encoding said first sequence of transformed 
digital data values into an encoded sequence; and 
5 decoding said encoded sequence of digital data 

values into said second sequence of transformed 
digital data values and supplying said second sequence 
of transformed digital data values to said interleaved 
boundary inverse transform perfect reconstruction 
10 digital filter, said first interleaved non-boundary 

inverse transform perfect reconstruction digital 
filter, and said second interleaved non-boundary 
inverse transform perfect reconstruction digital 
filter. 

15 19. The method of Claim 18, further comprising the 

step of: 

quantizing each of said digital data values in 
said first sequence of transformed values before said 
encoding step. 

20 20. The method of Claim 1, wherein each of said input 

digital data values of said sequence of input digital data 
values is stored in a separate memory location, and wherein 
some of said memory locations are overwritten in a sequence 
with said sequence of transformed digital data values as 

25 said digital data input values are transformed into said 
transformed digital data values. 

21. A method of transforming a sequence of input 
digital data values into a sequence of transformed digital 
data values, said sequence of input digital data values 
3 0 comprising a boundary subsequence and a non-boundary 
subsequence, comprising the steps of: 

running a number of said input digital data 
values of said boundary subsequence through a low pass 
boundary forward transform perfect reconstruction 
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digital filter and through a high pass boundary 
forvaf3 transform perfect reconstruction digital 
filter to produce a first subsequence of said sequence 
of transformed digital data values, said first 
5 subsequence of said sequence of transformed digital 

data values comprising interleaved low and high 
frequency transformed digital data values; and 

running a number of said input digital data 
values of said non-boundary subsequence through a low 
10 pass non-boundary forward transform perfect 

reconstruction digital filter and also through a high 
pass non-boundary forward transform perfect 
reconstruction digital filter to produce a second 
subsequence of said sequence of transformed digital 
15 data values, said second subsequence of said sequence 

of transformed digital data values comprising 
interleaved low and high frequency transformed digital 
data values, said low pass boundary forward transform 
perfect reconstruction digital filter having a fewer 
20 number of coefficients than said low pass non-boundary 

forward transform perfect reconstruction digital 
filter, said high pass boundary forward transform 
perfect reconstruction digital filter having a fewer 
number of coefficients than said high pass non- 
25 boundary forward transform perfect reconstruction 
digital filter. 

22. A method, comprising the steps of: 

generating a sub-band decomposition having a 

plurality of octaves, a first of said plurality of 
3 0 octaves comprising at least one first digital data 

value, a second of said plurality of octaves 

comprising at least one second digital data value; 

calculating a sum of the absolute values of said 

at least one first digital data value; 
3 5 determining if said at least one first digital 

data value is interesting using a first threshold 
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limit; 

calculating a sum of the absolute values of said 
at least one second digital data value; and 

determining if said at least one second digital 
5 data value is interesting using a second threshold 

limit. 

23. A method of traversing a tree decomposition, said 
tree decomposition comprising a plurality of transformed 
data values, each of said plurality of transformed data 

10 values having a unique address identified by coordinates X 
and Y, comprising the step of: 

calculating at least four transformed data value 
addresses by incrementing a count, the count ' 
comprising one bit Cl^^ in the X coordinate and one bit 
15 Cly in the Y coordinate, to generate said at least ^ 

four transformed data value addresses. 

24. A method, comprising the step of: 
determining an address of a transformed data value in 

a tree decomposition by shifting a value a ntunber of times, 
2 0 said tree decomposition having a number of octaves, said 
transformed data value being in one of said octaves, said 
number of times being at least dependent upon said one 
octave • 

25. A method, comprising the step of: 

25 determining an address of a transformed data value in 

a tree decomposition by multiplying a value by a factor, 
said tree decomposition having a number of octaves, said 
transformed data value being in one of said octaves, said 
factor being at least dependent upon said one octave. 

30 26. A method, comprising the step of: 

determining an address of a transformed data value in 
a tree decomposition by shifting a value a number of times, 
said tree decomposition having a number of frequency sub- 
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bands, said transformed data value being in one of said 
frequency sub-bands, said number of times being at least 
dependent upon said frequency sub-band, 

27. A method, comprising the step of: 

5 determining an address of a transformed data value in 

a tree decomposition by performing a logical operation upon 
a value, said tree decomposition having a number of 
frequency sub-bands, said transformed data value being in 
one of said frequency sub-bands, said logical operation 
10 performed being at least dependent upon said one frequency 
sub- band. 

28. The method of Claim 27, wherein said logical 
operation is a bit-wise logical AND operation. 

29. A method for determining a low pass quasi-perfect 
15 reconstruction filter and a high pass quasi -perfect 

reconstruction filter from a wavelet function, said low 
pass quasi-perfect reconstruction filter having a plurality 
of coefficients, said high pass quasi-perfect 
reconstruction filter having a plurality of coefficients, 

20 comprising the steps of: 

determining a low pass wavelet digital filter and a 
high pass wavelet digital filter from said wavelet 
function, said low pass wavelet digital filter having a 
plurality of coefficients, said high pass wavelet digital 

25 filter having a plurality of coefficients; 

choosing the coefficients of said low pass quasi- 
perfect reconstruction digital filter to be fractions such 
that when a sequence of data values having values of 1 is 
processed by said low pass quasi-perfect reconstruction 

3 0 digital filter the output of said low pass quasi-perfect 
reconstruction digital filter is exactly a power of 2; and 

choosing the coefficients of the high pass quasi- 
perfect reconstruction digital filter to be fractions such 
that when a sequence of data values having values of l is 
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processed by said high pass quasi-perfect reconstruction 
digital filter the output of said high pass quasi-perfect 
reconstruction digital filter is exactly 0, whereby each of 
the plurality of coefficients of said low pass quasi- 
5 perfect reconstruction digital filter is substantially 
identical to a corresponding one of said plurality of 
coefficients of said low pass wavelet digital filter, and 
whereby each of the plurality of coefficients of said high 
pass quasi-perfect reconstruction digital filter is 
10 substantially identical to a corresponding one of said 

plurality of coefficients of said high pass wavelet digital 
filter. 

30. A method of estimating a compression ratio of a 
number of original data values to a number of compressed 

15 data values at a value of a quality factor Q, comprising 
the steps of: 

examining a first block of transformed data values of 
a tree, said first block being one of a number of lowest 
frequency blocks of a high pass component sub-band, said 

20 tree being part of a sub-band decomposition; and 

determining a value of said quality factor Q at which 
said data values of said first block would be converted 
into compressed data values, and not determining a value of 
said quality factor Q at which any other block of data 

25 values of said tree would be converted into a number of 
compressed data values. 

31. The method of Claim 30, wherein said number of 
original data values represents a frame of an image. 

32. The method of Claim 31, further comprising the 
30 step of: 

determining a number of lowest frequency blocks of 
said high pass component sub-band which would be converted 
into compressed data values given a value of said quality 
factor Q. 
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33. a" method of transforming a sequence of image data 
values, comprising the step of: 

filtering said sequence of image data values using a 
quasi-perfect reconstruction filter to generate a 
5 decomposition having a plurality of octaves, said quasi- 
perfect reconstruction filter having six coefficients. 

34. The method of Claim 33, wherein said six 
coefficients are selected from the group consisting of: 
30/128, 73/128, 41/128, 12/128, 7/128 and 3/128, 

10 irrespective of sign. 

35. A method of detecting motion in a tree ' 
decomposition, said tree decomposition comprising a 
plurality of octaves of blocks of data values, comprising ^ 
the steps of : 

15 comparing data values of a first block in an octave 

with data values of a second block in said octave; and 

generating a token indicating motion based on said 
comparing. 

36. A method, comprising the steps of: 

20 generating a sub-band decomposition having a plurality 

of octaves, a first of said plurality of octaves comprising 
at least one first digital data value, a second of said 
plurality of octaves comprising at least one second digital 
data value; 

25 determining if said at least one first digital data 

value is interesting using a first threshold limit; and 

determining if said at least one second digital data 
value is interesting using a second threshold limit. 

37. A method, comprising the steps of: 

30 generating a sub-band decomposition of a first frame 

having a plurality of octaves, a first of said plurality of 
octaves comprising at least one first digital data value, a 
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second of said plurality of octaves comprising at least one 
second digital data value; 

generating a sub-band decomposition of a second frame 
having a plurality of octaves, a first of said plurality of 
5 octaves comprising at least one first digital data value, a 
second of said plurality of octaves comprising at least one 
second digital data value; 

comparing said first digital data value of said first 
frame with said first digital data value of said second 
10 frame using a first threshold compare; and 

comparing said second digital data value of said first 
frame with said second digital data value of said second 
frame using a second threshold compare. 

38, A method, comprising the steps of: 

15 reading a sequence of data values from a plurality of ' 

memory locations, each of said data values being stored in 
a separate one of said plurality of memory locations; and 

overwriting some of said memory locations in a 
sequence as said data values are transformed into a 

20 sequence of transformed data values of a sub-band 
decomposition. 

39. A method, comprising the steps of: 

performing a function on a plurality of data values of 
a new block to generate a first output value, said new 

25 block being a block of data values of a sub-band 
decomposition of a new frame; 

performing said function on a plurality of numbers to 
generate a second output value, each of said numbers 
substantially equalling a difference of a data value in 

30 said plurality of data values of said new block and a 
corresponding data value in a corresponding plurality of 
data values of an old block, said old block being a block 
of data values of a sub-band decomposition of an old frame; 
and 

35 generating a token if said first output value has a 
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predetermined relationship wirh respect to said second 
output valtre. 

40, The method of Claim 39, wherein said token is a 
SEND_STILL token. 

5 41. A method, comprising the steps of: 

performing a function on a plurality of data values of 

a new block to generate a corresponding plurality of output 

values, said new block being a block of data values of a 

sub-band decomposition; 
10 comparing each of said plurality of output values with 

a predetermined number; and 

generating a token if substantially all of said output 

values have a predetermined relationship with respect to 

said predetermined number. 

15 42, The method of Claim 41, wherein said token is a 

VOID token. 

43. A method, comprising the steps of: 

subtracting each one of a plurality of data values of 

a new block with a corresponding one of a plurality of data 
20 values of a old block to generate a corresponding plurality 

of output values, said new block being a block of data 

values of a sub-band decomposition of a new frame, said old 

block being a block of data values of a sub-band 

decomposition of a old frame; 
25 comparing each of said plurality of output values with 

a predetermined number; and 

generating a token if substantially all of said output 

values have a predetermined relationship with respect to 

said predetermined number. 

30 44. The method of Claim 43, wherein said token is a 

VOID token. 



SUBSTITUTE SHEET (RULE 261 



1 



wo 94/23385 



PCT/GB94/00677 



- 821 - 

45. A method, comprising the steps of: 
determining an absolute value for each of a plurality 

of data values of a block of a sub-band decompositions- 
determining a sum of said absolute values; and 
5 generating a token based on a comparison of said sum 

with a predetermined number. 

46. The method of Claim 45, wherein said token is a 
VOID token. 

47. A method, comprising the steps of: 

10 processing a sequence of first image data values using 

a low pass forward transform perfect reconstruction digitajl 
filter and a high pass forward transfoirm perfect 
reconstruction digital filter to create a first sequence of 
transformed data values, said low pass forward transform 

15 perfect reconstruction digital filter and said high pass 
forward transform perfect reconstruction digital filter 
each having coefficients chosen from a first group of 
coefficients independent of sign; 

converting said first sequence of transformed data 

20 values into a second sequence of transformed data values; 
and 

using digital circuitry to process said second 
sequence of transformed data values using a low pass 
inverse transform perfect reconstruction digital filter and 

25 a high pass inverse transform perfect reconstruction 

digital filter into a sequence of second image data values, 
said low pass inverse transform perfect reconstruction 
digital filter and said high pass inverse transform perfect 
reconstruction digital filter each having coefficients 

30 chosen from a second group of coefficients independent of 
sign . 

48. The method of claim 47, wherein said digital 
circuitry used to process said second sequence of 
transformed data values is a digital computer having a 
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microprocessor. 

49. The method of claim 47, wherein at least one of 
the coefficients in said first group of coefficients is not 
contained in said second group of coefficients. 

5 50. The method of claim 47, wherein said first group 

of coefficients has a different number of coefficients than 
said second group of coefficients. 

51. The method of claim 50, wherein said secpience of 
first image data values is a sequence of chrominance data 

10 values, 

52. The method of claim 50, wherein said low pass 
forward transform perfect reconstruction digital filter and 
said high pass forward transform perfect reconstruction 
digital filter each have four coefficients, and wherein 

15 said low pass inverse transform perfect reconstruction 

digital filter and said high pass inverse transform perfect 
reconstruction digital filter each have two coefficients. 

53. The method of claim 52, wherein said sequence of 
first image data values is a sequence of chrominance data 

20 values. 

54. The method of claim 47, wherein each of said 
coefficients of said low pass inverse transfomi perfect 
reconstruction digital filter and said high pass inverse 
transform perfect reconstruction digital filter is selected 

25 from the group consisting of: 5/8, 3/8 and 1/8, independent 
of sign. 

55. The method of claim 47, wherein said converting 
step comprises the steps of: 

encoding said first sequence of transformed data 
3 0 values into a compressed data stream; and 
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decoding said compressed data stream into said second 
sequence of^ transformed data values, 

56. A method comprising the step of using digital 
circuitry to process a sequence of image data values using 

5 a low pass forward transform perfect reconstruction digital 
filter and a high pass forward transform perfect 
reconstruction digital filter to generate a sub-band 
decomposition; said low pass forward transform perfect 
reconstruction digital filter and said high pass forward 
10 transform perfect reconstruction digital filter each having 
four coefficients, each of said four coefficients being 
selected from the group consisting of: 5/8, 3/8 and 1/8, 
independent of sign. 

57. The method of claim 56, wherein said digital 
15 circuitry comprises means for low pass forward transform 

perfect reconstruction digital filtering and for high pass 
forward transform perfect reconstruction digital filtering. 

58. A method comprising the step of using digital 
circuitry to process a sequence of transformed data values 

20 of a sub-band decomposition using an odd inverse transform 
perfect reconstruction digital filter and an even inverse 
transform perfect reconstruction digital filter, said odd 
inverse transform perfect reconstruction digital filter and 
said even inverse transform perfect reconstruction digital 

25 filter each having four coefficients, each of said four 
coefficients being selected from the group consisting of: 
5/8, 3/8 and 1/8, independent of sign. 

59. The method of claim 58, wherein said digital 
circuitry is a digital computer having a microprocessor. 

30 60. A method comprising the step of generating a 

compressed data stream indicative of a video sequence from 
a sub-band decomposition, said compressed data stream 
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comprising a first data value, a first token, a second data 
value, and a second token, said first token being 
indicative of a first encoding method used to encode said 
first data value, said second token being indicative of a 
5 second encoding method used to encode said second data 
value, said first token consisting of a first number of 
bits and said second token consisting of a second number of 
bits. 

61. The method of claim 60, wherein said first 
10 encoding method is taken from the group consisting of: SEND 
mode, STILL^SEND mode, VOID mode, and STOP mode. 

62* The method of claim 60, wherein said first token' 
is a single bit token. 

63. A method, comprising the steps of: 

15 forward transforming image data values to generate a 

first sequence of transformed data values of a first sub- 
band decomposition, said first sub-band decomposing having 
a first number of octaves; 

converting said first sequence of transformed data 

20 values into a second sequence of transformed data values; 

using digital circuitry to inverse transforming said 
second sequence of transformed data values into a third 
sequence of transformed data values, said third sequence of 
transformed data values comprising a second sub-band 

25 decomposition having a second number of octaves, said 
second number of octaves being smaller than said first 
number of octaves, said second sub-* band decomposition 
having a low pass component, said low pass component of 
said second sub-band decomposition comprising data values 

3 0 indicative of rows of data values of an image, said rows of 
said image extending in a first dimension, said image also 
having columns of said data values extending in a second 
dimension; 

expanding said low' pass component in said first 
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dimension using interpolation to generate an interpolated 
low pass component; and 

expanding said interpolated low pass component in said 
second dimension by replicating row3 of said data values of 
5 said interpolated low pass component. 

64. The method of claim 63, wherein said digital 
circuitry is a digital computer having a microprocessor. 

65. The method of claim 63, wherein said converting 
step comprises the steps of: 

10 encoding said first sequence of transformed data 

values into a compressed data stream comprising tokens and 
encoded data values; and ' 
decoding said compressed data stream into said second 
sequence of transformed data values. \ 



SUBSTITUTE SHEET (RULE 26) 



PCT/GB94/00677 



1/24 




Fig. 1 

(PRIOR ART) 



H 
4 




G 
3 



Fig. 2 

(PRIOR ART) 



320 320 



HH 
7 



GH 
8 



r 



480-( 



HQ 
5 



640 



GG Fig. 3 

6 (PRIOR ART) 



HHHH HHGH 
12 10 



r 



480 -( 
HHG^ ^ 



11 





1 






• • 






• • 

• • 



640 



Fig. 4 

(PRIOR ART) 



wo 94/23385 



PCT/GB94/00677 



2/24 



BOUNDARY 




I 

Fig. 5 

(PRIOR ART) 



] 



Fig. 6 

(PRIOR ART) 



wo 94/233SS 



PCT/GB94/00677 



X 

o 

X 



>• 

a 



a 

LU 

cr 

LL. 



LOCALITT 

DATA VALUE 



3/24 



TIME (OR SPACE) 



LOW PASS 
COMPONENT 



I I HIGH PASS 
COMPONENT 



Fig. 7 



INPUT 



FREQ 



H 



HIGH 
PASS 



LOW 
PASS 




TIME 



Fig. 8 



Fig. 9 



PCT/GB94/006r7 




wo 94/23385 



PCT/GB94/0M77 



5/24 




Gi G2 



I 

Fig. 12 




Hi Ha 



Fig. 13 



wo 94/233«5 



PCT/GB94/00677 



6/24 



CD 



8 



CO 



CO 

o 
o 


cn 


CD 

CSJ 

O 


CQ 
CO 
O 


cn 
o 


CD 
to 
Q 


CO 
CO 

Q 


a 


m 

CO 

O 


a 


1 


< 
c5" 


< ■ 

CVJ 

Q 


< 

CO 

o 


< 


< 

in 
O 


< 

CO 

Q 


< 

O 




< 


<^ 




cn 


(S' 












03 

Q 


CO 
o 

Q 


GO 

o" 


CO 


CO 
CO 
O 


CO 


CO 

in 
O 


CO 

CO 

a 


GO 

O 


CO 
GO 

O 


CO 

o 








o 


O 


O 




o 


So 

o 


O 


CO 


CO 


CO 

CM 

o 


J* 


CO 

c? 


J 


o 


o 


So 
o 




in 
o 

o 




tn 

CO 

O 


m 


in 


in 
in 
O 


in 

CO 

O 


in 
O 


in 

CO 

O 




S 
o 


o 


O 


a 


Q 


in 
O 


CO 

O 


o 


GO 

o 


03 

o 


S 
o 


CO 

q" 


CO 


S3 
o 


CO 

O 


2 

o 


o 


f2 
o 


S 
o 


o 


a 




o 


o 


CM 

o 


in 
O 


o 


fi! 
o 


o 


o 


cf 








cf 


in 
O 




Q 




o 


8 
a 


o 

a 


o 

CM 

o 


O 
CO 

O 


o 
o 


o 
in 
O 


o 

CO 

o 


O 

a 


o 

CO 

a 


o 
o 


o 




CM 


CO 




in 


CO 




00 


OS 



CD 
< 
O 



< 
< 

o 



cn 
< 



GO 
< 

o 



Q 



CI) 



in 
<: 
o 



< 



1^ 



o 
<: 
o 



CD 
CD 
O 



< 

CQ 
O 



GO 
O 



GO 
GO 
O 



CD 
Q 



CO 
CD 
O 



in 

CD 

a 



CD 
O 



CQ 
O 



o 

CD 

o 



CO 



wo 94/233«5 



PCT/GB94/00677 



7/24 



CD 


s 

X 
CD 


in 
o 

CD 

CD 


in 

x" 

CD 


in 

cF 

CD 


in 

CM 

X 

CD 


in 

CM 

CD 
CD 


in 

CO 

X 

CD 


in 

CO 

a 

CD 


in 

X ■ 
CD 


in 

CD 
O 


in 
in 

CD 


in 
in 

CD 

CD 




< 


in 
o 
X 
X 


CD 
X 


in 

X 
X 


in 

cF 

X 


in 

CM 

X 
X 


in 

CM 

CD 
X 


in 

CO 

X 
X 


in 

CO 

O 
X 


in 

■ 

X 
X 


in 


in 
in 

X 

X 


in 
m 




Oi 


o 
X 
CD 


s 

CD 
O 


x" 

CD 


cd" 

CD 


CM 


CM 
CD 
O 


CO 

o 


a 

CD 


X 

o 


a 
o 


in 
X 

a 


s 

CD 
O 




CO 


s 

X 
X 


S 
o 

X 


X 


cd" 

X 


CM 

X 
X 


o 

X 


CO 

X 
X 


a 

X 


:? 

X 


CD 


X 


in 
CD 
X 






S2 
o 

X 
CD 


o 

CD 

a 


CO 

X 

CD 


CO 

' cJ 

CD 


CO 
CM 

X 

CD 


CO 

CD 
CD 


53 

CO 
X 
CD 


CO 
CO 

CD 

a 


CO 

CD 


CO 

CD 
CD 


CO 

in 
CD 


CO 

m 
CD 
CD 




CO 


CO 

X 
X 


CO 

o 

CD 
X 


CO 

dF 

X 


CO 

CD* 
X 


CO 

X 


CO 
CM 

a 

X 


CO 
CO 

. X 
X 


CO 
CO 

CD 
X 


CO 

:? 

X 


CO 

a 

X 


CO 

m 
X 
X 


CO 

m 
CD 
X 




xn 


o 


J" 

CD 


CM 

x" 

a 


cd" 
o 


1* 

CD 


81 

CD 
O 


X 

a 


Pi 
a 
a 


CM 

X 

CD 


CD 
CD 


X 

a 


& 

a 
a 






CM 
X 


s 

a 

X 


. CM 

x" 

X 


CM 

cd" 

X 


CM 
CM 

X 


?y 

CD 
X 


CM 

CO 

X 
X 




CM 

X 
X 


CM 


CM 

in 
X 


CM 

in 
CD 


• mmmm 

LL 


CO 


O 
X 

CD 


o 

a 

CD 


x" 

a 


cd" 

CD 


CM 

X 

o 


CM 

CD 
CD 


CO 

X 

CD 


CO 

a 
a 


X 

CD 


CD 

a 


in 
X 

CD 


in 
CD 
CD 




CM 


o 

X 
X 


o 
a 

X 


x" 

X 


cd" 

X 


X 


CM 

O 
X 


CO 

X 
X 


CO 

CD 
X 


X 
X 


o 

X 


in 
X 
X 


in 

CD 
X 






s 

X 
CD 


o 
o 

a 

CD 


o 

f 

CD 


O 

cd" 

CD 


# 

CD 


CD 
O 


X 
CD 


o 

CO 

CD 

a 


i 

o 


o 

o 
o 


o 
in 
X 

o 


o 
m 

CD 

CD 




o 


s 

X 
X 


o 
o 

CD 

X 


o 
x" 

X 


' o 

i 


o 

CM 
X 
X 


o 

CM 

CD 
X 


o 

CO 

X 
X 


o 

CO 

CD 
X 


o 

i 


o 


o 
in 

X 

X 


o 
in 

CD 
X 






o 




CM 


CO 




m CO 
xog 




00 






CD 





wo 94/23385 



PCT/GB94/00^77 



8/24 



03 



LO 

o 

X 
O 

S 

X 

e? 

X 
X 



S 

X 

X 
X 
X 



i 



LO 

o 

a 



o 
O 
X 



o 

a 



o 
O 



s 

CD 
O 



CO 



o 
X 

CD 



X 
CD 



CO 

o 
CD 
X 



CM 

o 
CD 
CD 



o 
X 
X 



CD 



8 



CO 



CO 



o 
X 

a 
8 

X 
CD 
X 
X 



o 
a 



o 
CD 



m 

x" 

a 


to 

CD* 
O 


in 

C\J 
X 

* CD 


m 

CM 

CD 

a 


m 

CO 

X 


LO 
CO 

CD 
CD 


LO 

CD 


in 

a 

CD 


m 
in 
X 

o 


m 
in 

O 

CD 


CD 
cn 
X 
X 


lO 

CD 
X 


CNJ 

x" 

CD 
X 
X 


in 

CM 

CD 
X 


CM 

cd" 
o 

X 
X 


in 

CO 

CD 
X 


CM 
CM 

X 

CD 
X . 
X 


in 

CD 
X 


iD 

<D 
X 
X 


in 
in 

CD 
X 


x" 

CD 


cJ 
o 


CNJ 

X 
CD 


CM 

CD 
CD 


CO 

X 

CD 


CO 

a 

CD 


X 

CD 


a 
o 


X 

o 


CD 
CD 


CNi 

o 
CD 

X 
X 


cd" 

X 


CM 

x" 

X 
X 


CM 

CD 
X 


CM 

cdT 

X 
X 


CO 

O 
X 


CM 
CM 

X 
X 
X 
X 


o 

X 


o 

X . 
X 


m 
O 
X 


x" 
a 


CO 

(3 
CD- 


CO 
CM 

X 

CD 


CD 
CD 


CO 
CO 

X 
CD 


o 


CO 

X 
CD 


m 

3- 

CD 


CO 

X 
CD 


ro 

o 


o 

CL/ 
CD 
X 
X 


CO 

cd" 

X 


CD 
X 


CO 
CM 

CD 


w 

CD 
X 
X 


CO 

CD 
X 


CM 

CD 
X 
X 




CM 

\^ 
CD 
X 
X 


CO 

m 


CM 

x" 

CD 


CVJ 

cd" 

CD 


CNJ 

CsJ 

X 

a 


CM 
CM 

CD 
CD 


CO 

■X 
CD 


CD 

a 


CM 

X 

a 


CM 

a 
a 


CM 

in 
X 
CD 


CM 

in 
O 
CD 


o 
CD 
X 
X 
X 


CNi 

CD 
X 


x" 

X 
X 
X 


CM 
CM 

CD 

X . 


c5" 

X 
X 

X . 


CM 
CO 

CD 
X 


CM 
X 
X . 
X 
X 


CM 

CD 
X 


CM 

CD 
X 
X 
X 


CM 

m 
O 
X 


X 

o 


cd" 
o 


X 

a 


CM 

CD 


X 

a 


CO 

a 


TT 

X 

CD 


CD 


X 

a 


m 

a 
a 


3 
o 

X , 


CD 


o 

CD 


CM 

CD 
X 


o 

cd" 

CD 
X 


CO 

a 

X 


CD 
X 
X 


CD 
X 


S 

i 


to 
CD 
X 



00 

Ll 



s 

X 

a 



CD 
CD 



a 

X 



X 

a 
S 

X 
X 



a 
a 



o 

X 



8 

X 



CD 



i ^ 

X CD 
X X 



X 

a 



X 
X 



o 

CO 

CD 
CD 



o 

CO 

CD 
X 



CD 



i" 

X 
X 



CD 
CD 



o 
in 
X 

a 



o CD 

^ X 

<^ £ 

X X 



in 
CD 
CD 



o 

LO 

a 



o ^ 



CM 



CO 



in 



CO 



X0 5 



wo 94/23385 



PCT/GB94/0(«T7 



9/24 



BOUNDARY 



BOUNDARY 



Do Di D2 D3 D4 D5 De D7 . . . Db 




Do 



Fig. 1 9 



BOUNDARY 



BOUNDARY 



D.1 i Do Di D2^ D3 D4 D5 Dg D7 . . . Db 



Ho 



Do 



Fig. 20 



wo 94/23385 



PCT/GB94/00677 



11/24 



BOUNDARY' 



D3 



D5 



D9 



BOUNDARY 



H-1 

G-1 
Ho" 

Go 
Hi 

Gl 
H2 
G2 

H3 
G3 
H4 
G4 
H5 
G5 

He 

G6 



Fig. 22 



Do 



D2 



D4 



06 



Da 



Da 



wo 94/23385 



PCT/GB94/00677 



12/24 



UJ 
ID 

S 







E 


0 


L 


K 


















0 


0 


0 




■ 

• 


0 


0 


0 


0 


0 


p 


0 


OCTAVE 0 


G 






k 






A 

1 

( 
1 
i 
1 
1 
1 




















F 






J \ 


1 




1 


















/ 




\ 


/ 

/ 


■ 


0 


' 0 


OCTAVE 1 


HG 


B 






H \' 


N 






OCTAVE 2 


HHG 






Si 










1 

HHH 



TIME (OR SPACE) 

LOCALITY [J] ^ LOW PASS □ HIGH PASS 

^ . COMPONENT COMPONENT 

nATAUAi IP • INTERESTING o NON-INTERESTING 

UA iAVALUt DATA VALUE DATA VALUE 



Fig. 23 



wo 94/23385 



PCT/GB94/00677 



13/24 



Fig. 24A 



H 



Fig. 24B 



HH HG 



Fig. 24C 



HHH HHG 




1 Fig. 24D 



240 ^241 ^ 242 



wo 94/23385 



PCT/GB94/00677 



14/24 



OCTAVE 0 



OCTAVE 1 



LOW PASS 





1.0 


1.2 




0.1 


0,3 




3.0 


3,2 






2.1 


2,3 




HG#1 




GH#1 




1.4 


1.6 






0.5 


0,7 




3.4 


3.6 






2.5 


2,7 




HG#2 




GH«2 




5.0 


5,2 






4.1 


4.3 




7,0 


7.2 






6,1 


6,3 




HQ#3 




GH«3 




5.4 


5,6 






4,5 


4.7 




7,4 


7.6 






6,5 


6,7 




HQ#4 




GH#4 


\ 










2,0 


2.4 




02 


0,6 




6.0 


6,4 




4,2 


4,6 




HHHG 




HHGH 










.0,0 


0.4 










4,0 


4.4 



ROW, COLUMN 
Y X 





1.1 


1.3 




3.1 


3.3 




GG»1 




1,5 


1.7 




3,5 


3,7 




GG»2 




5,1 


5.3 




7,1 


7,3 




GG»3 




5,5 


5.7 




7,5 


7,7 




GG»4 


\ 








2,2 


2,6 




6.2 


6,6 



HHGG 



Fig. 25 



HHHH 



LOW 


OCTAVE 


PASS 


1 


HHHH 


HHGH 


OCTAVE 


OCTAVE 


1 


1 


HHHG 


HHGG 


#1 


i #2 



OCTAVE 0 
HQ • 



#3 



#4 



#1 : #2 

OCTAVE 0 
" GH 



#3 



#1 



#4 



#2 



OCTAVE 0 
■ GG ■ 



#3 



#4 



Fig. 26 



PICTORIAL REPRESENTATION 



wo 94/23385 



PCT/GB94/0MT7 



15/24 



oct = 0 




Fig. 27 

I 

oct = 1 




1 

Fig. 28 



sub-band 


subx 


suby 


low pass 


{hh 


0 


0 




f HG 


0 


1 


high pass 


< GH 


1 


0 




[gg 


1 


1 



Fig. 29 



wo 94/23385 



PCT/GB94/00677 



16/24 



-512 -384 -256 -128 
( 1 X h 



128 256 384 512 
1 I i ^ 



-V — V — 



qindex 



3*qstep -2*qstep -1*qstep 0*qstep 1*qstep 2*qstep 3*qstep 



Fig. 30 




Fig. 31 



wo 94/23385 



17/24 



PCT/GB94/00677 




Fig. 33 



wo 94/23385 



PCT/GB94/006T7 



18/24 



Frequency 



40000 
35000 
30000 I- 
25000 

20000 r 

15000 
10000 
5000 
0 



Illll 



Lenna (4 octaves) 



llliiii^ 



-40 -20 0 20 
Data Value 

Fig. 34 



40 



4500 




-100 



-50 0 
Data Value 

Fig. 35 



PCT/GB94/00677 



19/24 




f 



CO 
CO 



i-i 




s J 




£5 


§ 

1— 



( 0) "g 



S <DI 



wo 94/23385 PCT/GB94/00677 

20/24 



MODES OF VIDEO ENCODER AND 
VIDEO DECODER 



STILL 



TOKENS 
STILL 

VOID STILL 



LPF.STILL (UNTIL NO MORE LPF BLOCKS) 



LPF SEND 



SEND 



LPF SEND (SEND BLOCK - UNTIL NO MORE 

LPF BLOCKS) 



^^^^LPF SEND (DO NOT SEND -GO TO NEXT BLOCK - 

UNTIL NO MORE LPF BLOCKS) 



TOKENS 
TOKENS 



11- 



Ol- 



io- 



00- 



SEND 

STILL.SEND 

VOID 

GOTO NEXT TREE 



■•►STILL SEND 



-►VOID 



VOID 



VOID 



GO TO NEXT TREE 



VOID.STILL ► VOID.STILL (UNTIL END OF TREE) 



Fig. 37 



wo 94/23385 



PCT/GB94/0Mn 



1 



21/24 




wo 94/23385 



PCT/GB94/00677 



22/24 




Fig. 39 




Fig. 40 



octave 0 



octave 1 



octave 2 



19S21 



8i 9 



18 



20 



20 



21 



Fig. 41 



lOi 11 



octave 0 



1921 



octave 1 



18 



120 



octave 2 



20 



21 



Fig. 42 



wo 94/23385 



23/24 



PCT/GB94/00677 



octave 0 



octave 1 



octave 2 



19!21 



16. 17 



14 

18 



15 

20 



20 



12 



21 



13 



Fig. 43 



wo 94/23385 



PCT/GB94/00677 



24/24 



VARIABLE - LENGTH TOKENS 



SEND 



TOKENS 




•-SEND 
•►STIil.SEND 



►VOID 

►STOP 



STILL SEND 



TOKENS 




►STILL_SEND 



►VOID 



►STOP 



FIG. 44 



